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CHAPTER I. INTRODUCTION 
Rationale 
Household characteristics are important factors in 
determining household consumption behavior. Households differ 
in size; age-sex composition; race, education, and employment 
status of the household head; and other characteristics. In 
general, it is expected that households with different 
characteristics will have different consumption behaviors. 
Although there have been many empirical studies on 
household consumption patterns, no attempt has been made to 
study the influence of household characteristics, other than 
household size and composition, on household consumption 
behavior using a complete' household demand system from 
household budget data and within a theoretically plausible 
demand system framework.^ Previously, many applied household 
consumption analyses characterized identical preferences among 
different households, considered only prices and household 
income as explanatory variables, used aggregate data, and 
applied single-equation models and a framework that was not 
theoretically plausible. 
Some household consumption studies have incorporated 
household characteristics in household demand systems. Most 
of these studies, however, considered only household size 
variables (e.g., Lahiri, 1990; Ray, 1982), used an incomplete 
system of household expenditures (e.g., Capps, Tedford, & 
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Havlicek, 1985; Wagner & Hanna, 1983), and applied models that 
were not theoretically plausible (e.g., Lazear & Michael, 
1988; Wagner & Hanna, 1983). 
In analyzing the influence of household characteristics 
on household consumption behavior, it is important to use a 
complete household demand system. Pollak and Wales (1978) 
point out two principal advantages of using a complete demand 
system approach in analyzing the effects of household 
characteristics: "First, by incorporating the budget 
constraint into the analysis, the complete system approach 
forces recognition of the fact that an increase in expenditure 
on one consumption category must be balanced by decreases in 
the expenditure on others. Second, the complete system 
approach permits separation of demographic effects from own-
and cross-price effects as well as from income effect" (p. 
357). Klevmarken (1981) also points out that the complete 
demand system approach results in more efficient estimates 
compared to an analysis of a single commodity because, in the 
estimation process, joint treatment of all commodities makes 
it possible to take advantage of the correlation between 
commodities. 
In addition to using a complete demand system, it is also 
important to consider using a household data set in examining 
the impact of household characteristics on household 
consumption behavior. The use of a household data set is 
encouraged by results showing that the restrictions required 
for household demand analysis using aggregate data are not 
3 
supported by empirical evidence (Christensen, Jorgenson & Lau, 
1975; Deaton & Muellbauer, 1980a; Sabelhaus, 1990). 
Objectives of the Study 
The general objective of this study is to estimate a 
complete, theoretically plausible demand system of household 
consumption to investigate the impact of household 
characteristics on household consumption behavior in the 
province of Central Java, Indonesia. The data used for this 
study are the pooled time series and cross-sectional household 
budget data of the urban households observed in the 1984, 
1987, and 1990 National Household Socioeconomic Surveys 
(SUSENAS) in the province of Central Java, Indonesia. The 
general hypothesis is that household consumption behavior 
depends not only upon the prices of commodities and household 
income but also upon household characteristics. Specifically, 
this study is designed to achieve the following objectives: 
1. To estimate a complete household demand system for 
sixteen commodity groups within a theoretically 
plausible demand system in the province of Central 
Java, Indonesia. 
2. To test the validity of parameter restrictions in 
consumer demand theory with household budget data. 
3. To investigate the impact of household characteristics 
on household consumption behavior. 
4. To derive the elasticities of household income, prices 
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of commodities, and household characteristics on 
household consumption behavior. 
The basic model used in this study is the Almost Ideal 
Demand System (AIDS) introduced by Deaton and Muellbauer 
(1980a). Because the model does not include household 
characteristics, it is extended with household characteristics 
using the demographic scaling method. There are two major 
estimation stages in this study. The first estimation stage 
is used to investigate the best specification of the AIDS 
model from (1) the AIDS model that does not incorporate 
household characteristics, (2) the AIDS model that 
incorporates household size by age-sex composition only, and 
(3) the AIDS model that incorporates not only household size 
by age-sex composition but also other household 
characteristics. In this stage, the validity of parameter 
restrictions in consumer demand theory is also examined. The 
second estimation stage is used to obtain parameter estimates 
and elasticities of prices, household income, and household 
characteristics from the best alternative model chosen in the 
first stage. These parameter estimates and elasticities are 
then used to analyze the consumption behavior of the 
households. 
Importance of the Study 
Studies of the impact of household characteristics on 
household consumption behavior are particularly important for 
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developing countries such as Indonesia because household 
characteristics usually vary quite widely across households. 
Because of differences in infrastructure, ethnicity, religion, 
family and cultural values, language, and other 
characteristics among regions, it is expected that the social 
and economic behavior of the households is strongly influenced 
by household characteristics. It is of interest to 
investigate the impact of all of these variations in household 
demand analysis. Due to the limited information on household 
characteristics collected in the SUSENAS, however, only part 
of these variations will be examined. These variations 
studied are household size by age-sex composition, age and 
education level of household head, education level of spouse, 
housing status of household, type of household, and main 
source of income of the household. 
Because of differences in household characteristics, 
knowledge of household characteristics affecting household 
consumption behavior is crucial when formulating social and/or 
economic policies that affect household well-being. The 
effects of household characteristics on household consumption 
behavior are important not only in evaluating the standard of 
living but also in formulating government policies such as 
food assistance, income maintenance, tax treatment, and price 
controls. 
To the author's knowledge, there have been no studies 
that incorporate household characteristics, other than 
household size and composition, using a complete household 
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data set within a theoretically plausible demand system. 
Recently, for Indonesia, Rikhana (1991) incorporated household 
characteristics in the estimation of household expenditure 
behavior in the province of East Java, Indonesia. However, 
her estimation applies only to total household expenditures 
and does not follow a demand system analysis. Another recent 
study, conducted by Manrique (1991), examines the consumption 
behavior of urban households in Java, Indonesia, but only 
incorporates household size and composition and uses aggregate 
household data. 
Setting of the Study 
Indonesia, lying between Asia and Australia, is a country 
comprised of 13,667 islands forming the largest archipelago in 
the world, with total land area of about 1,948,732 square 
kilometers (see Figure 1). Of these islands, about 60 percent 
are inhabited. The five largest islands are Irian Jaya, Java, 
Kalimantan, Sulawesi, and Sumatra. Java is the smallest of 
these five (accounting for about 7 percent of Indonesia's 
total area) but is the most populated. About 60 percent of 
Indonesia's nearly 182.7 million people live on Java (Table 
1.1). There are wide cultural differences among the people of 
these islands, and even within an island it is common to find 
several completely different cultures and traditions. 
Especially on the five major islands, people have very 
different social and economic characteristics. For example. 
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Figure 1. Map of Indonesia 
8 
people on the same Island may speak different languages. 
Administratively, Indonesia is divided into 27 provinces, 
including Central Java. Located on Java island. Central Java 
has a total land area of about 34,206 square kilometers and is 
among the most populated provinces in Indonesia. In 1990, the 
total population of this province was 29,016,675 with a 
population density of 848 people per square kilometer 
(Department of Information Republic of Indonesia, 1991). 
Central Java is divided into 29 kabupatens (geographical 
divisions equal to counties in the United States) and 8 
municipalities (equal to cities in the United States). 
Table 1.1. Area and population of Indonesia's 
major islands in 1990 
Island Percentage 
of area 
Population Percentage 
of popula­
tion 
Population 
density 
(per sq.km) 
1. Java 6.89 109,234,625 59.81 826 
2. Sumatra 24.67 37,939,015 20.77 80 
3. Sulawesi 9.85 12,723,995 6.97 67 
4. Kalimantan 28.11 8,911,064 4.88 17 
5. Irian Jaya 21.99 1,600,390 0.88 4 
6. Other 
islands 
8.49 12,241,269 6.70 75 
Indonesia 100.00 182,650,358 100.00 95 
Source; Central Bureau of Statistics (1991) . 
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Organization of the Study 
This study is organized into seven chapters. In this 
chapter, the rationale, objectives, importance, and setting of 
the study are described. Chapter II describes the theoretical 
background and the model used. Chapter III reviews the 
literature on the methods of incorporating household 
characteristics in household consumption analysis and the 
empirical evidence of using household characteristics in 
estimating household consumption behavior. Chapter IV 
presents a description of the data, sample design and data 
collection, and classification of commodities in expenditure 
groups. Chapter V explains the empirical model, the household 
characteristics used in the empirical model, the method used 
for correcting sample selection bias, the method of 
estimation, and the elasticity formulas. Chapter VI discusses 
the empirical results of the study. Finally, Chapter VII 
contains the summary, major findings, implications for 
policymakers, and implications for further research. 
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CHAPTER II. THE THEORETICAL MODEL 
This chapter is divided into three sections. A review of 
consumer demand theory, the theoretical framework used in this 
study, is given in the first section. The second section 
includes a discussion of the limitations of consumer demand 
theory and how it can be improved with contributions from 
sociological and psychological perspectives. In the final 
section, the basic theoretical model used in this study, the 
AIDS model, is reviewed. 
Consumer Demand Theory^ 
The economic theory of consumer demand provides a 
framework from which a set of consumer demand equations for 
various commodities can be derived, given prices and the 
disposable income and preferences of the consumer. Based on 
this theory, the problem of allocating consumer income 
(resources) to various commodities is formulated through a 
utility-maximization framework (see Deaton & Muellbauer, 
1980b; Phlips, 1983; Theil, 1975, 1976; Varian, 1984). In 
this section, an outline of the axioms of utility-maximization 
theory and the derivation of demand functions and their 
properties are presented. 
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Axioms of Utility Maximization 
The utility-maximization framework rests on certain 
axioms that formalize consumer preferences. These axioms are 
known as completeness, reflexivity, transitivity, continuity, 
local nonsatiation, and strict convexity. A consumer is said 
to be rational in his/her choice if he/she follows the axioms 
of completeness (any two bundles of commodities can be 
compared), reflexivity (each bundle of commodities is as good 
as itself), and transitivity (the consumer is consistent in 
his/her preferences). With the additional axiom of 
continuity, the consumer's preference ordering can be 
represented by a utility function. With these four axioms, it 
is possible to treat preferences through a utility function. 
Utility functions are not directly observable, but indirect 
utility functions can be derived from the outcomes of the 
consumer decision-making process, that is, the choices 
consumers make about quantities/expenditures of goods and 
services consumed (Varian, 1984). 
Finally, two additional axioms on preferences are usually 
imposed: local nonsatiation and strict convexity. Local 
nonsatiation means that a consumer always prefers something to 
nothing, even if he/she is restricted to only small changes in 
the consumption bundle. Strict convexity means that a 
consumer always prefers averages to extremes. By imposing 
strict convexity, indifference curves are restricted to being 
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convex to the origin which, in turn, guarantees a nicely 
behaved demand curve. According to Varian (1984), "strict 
convexity is a generalization of the neoclassical assumption 
of diminishing marginal rates of substitution" (p. 113). This 
axiom implies that consumers are increasingly reluctant to 
trade away an increasingly scarce good and prefer some variety 
in their consumption. 
Constrained Utilitv-Maximization and Demand Functions 
The implication of imposing reflexivity, completeness, 
transitivity, continuity, and local nonsatiation axioms on 
preferences is that a rational consumer will always choose a 
most preferred bundle from the set of bundles of commodities 
that maximize his/her utility function subject to his/her 
budget constraint. In other words, a consumer always 
allocates his/her income among commodities consumed such that 
the maximum satisfaction is achieved. 
Formally, let x,, X2, ..., x^ be the commodities consumed, 
Pi, P2, ..., Pg be the corresponding prices, and y be disposable 
income. Let u be the household's utility function, given that 
the household preferences satisfy the axioms of reflexivity, 
completeness, transitivity, continuity, and local 
nonsatiation. Assuming that each household has the same 
tastes and preferences and no saving and dissaving, the 
household's objective is to maximize 
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U(X,,X2 t  • • •  9  Xn) (2.1) 
subject to the budget constraint 
p,x, + P2X2 + ... + p„x„ = y ( 2 . 2 )  
Using (2.1) and (2.2), the Lagrangian function"* can be used to 
solve for the demand function for each commodity, Xj, as a 
function of prices (p,, ..., p„) and disposable income (y), 
such that 
Substituting (2.3) into (2.1) will give the household the 
maximum utility achieved from consuming Xj's such that 
u{x,(p,,.. .p„,y),... ,x„(p,, •. .p„»y)} = u(p,,.. .p„,y) (2.4) 
The right-hand side of (2.4) is called the indirect utility 
function. The properties of this indirect utility function 
are that it is (1) continuous at all prices and income, (2) 
nonincreasing in prices and nondecreasing in income, and (3) 
quasi-convex in prices and homogeneous of degree zero in 
prices and income (see Varian, 1984, for mathematical proof). 
Intuitively, the first property implies that utility is a 
Xi = fi(Pl 9  • • •  t  Po»y) (i=i/2 n) (2.3) 
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continuous function of prices and income. The second property 
implies that utility declines with higher prices and increases 
with higher income. The third property implies that the lower 
contour sets are convex. This property is required to meet 
the assumption of convexity in preferences. The fourth 
property implies that if prices and income are both multiplied 
by the same positive numbers, the utility level remains the 
same. 
Properties of Demand Functions 
There are four basic properties of demand functions, 
namely, adding up, homogeneity (sometimes called money 
illusion), negativity, and symmetry. These four properties 
are important in providing testable hypotheses to examine the 
rationality of household consumption behavior. These 
properties are derived mathematically from utility 
maximization subject to a consumer's budget constraints as 
outlined in Equations (2.1) and (2.2) (see Varian, 1984). 
The property of homogeneity states that demand functions 
are homogeneous of degree zero in prices and income. This 
definition means that, if all prices and incomes increase by 
the same proportion, the choices a consumer makes about 
consumption will remain unchanged. In other words, the 
consumer does not feel richer or poorer if his/her income and 
the prices he/she pays for all goods and services increase or 
decrease by the same proportion. 
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The property of adding up states that demand equations 
must be constructed such that the sum of estimated 
expenditures on the different commodities equals total 
expenditures. The statistical implication of this fact in any 
system of demand equations requires that the sum of random 
error terms across equations for each observation equals zero. 
This implies that when all but one of the demand equations are 
estimated, the final demand equation can be inferred. Thus, 
only n - 1 of the demand equations are estimated for a 
particular system. 
The property of symmetry states that the percentage 
change in the quantity of good Xj demanded when the price of 
good Xj changes (after compensating for the change in real 
income) must equal the percentage change in good Xj demanded 
when the price of good Xj changes (after compensating for the 
change in real income). In elasticity forms, symmetry means 
that if budget shares and one set of cross-price elasticities 
are known along with income and own-price elasticities, 
another set of cross-price elasticities can be calculated. 
The symmetry condition is a guarantee of and a test of the 
consumer's consistency of choice; without it, inconsistent 
choices will be made. 
The property of negativity states that the demand curves 
for normal goods must slope down; that is, the quantity 
demanded must be negatively related to the price of the goods 
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or services in question. In elasticity form, negativity means 
that the own-price elasticity for normal goods must be 
negative. Like the symmetry property, negativity is also 
derived from the existence of consistent preferences. 
Separability 
The demand system developed to this point may not be 
estimable in empirical work if the demands are highly 
desegregated (the demand system consists of many commodities). 
Often, especially in large-scale surveys (such as the Consumer 
Expenditure Surveys in the United States or the SUSENAS in 
Indonesia), the commodities included in the surveys are highly 
desegregated and computer software packages have limitations 
in estimating the demand system using all the commodities. 
Because of the highly desegregated commodities in many 
consumer expenditure surveys (e.g., SUSENAS), the use of 
commodity (expenditure) groups and their group prices is 
common in order to have a parsimonious model. The use of such 
commodity groups requires the assumption that the utility 
function is separable. Separability implies that commodities 
having similar characteristics can be grouped such that 
consumption of a particular commodity in one group is 
independent of consumption of other commodities in different 
groups (Phlips, 1983). The behavioral assumption is that the 
consumer first allocates income among commodity groups and 
then within the commodity groups. In general, the concept of 
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separability can be divided into three categories: (1) strong 
separability, (2) weak separability, and (3) Pearce 
separability. Strong and weak separability are the concepts 
of separability introduced by Strotz (1959) , and Pearce 
separability is the concept introduced by Pearce (1964). 
A utility function u(q) is said to be strongly separable 
if the marginal rate of substitution between two commodities, 
i and j, from different commodity groups I and J, 
respectively, does not depend upon quantities of commodities 
outside of I and J, i.e., 
3 (Ui/Uj) 
= 0 for all iel, jeJ, and kfI,J (I^J) (2.5) 
dqt 
where U; and Uj are partial derivatives of utility (u) with 
respect to qj and qj, respectively. 
A utility function u(q) is said to be weakly separable if 
the marginal rate of substitution between two commodities i 
and j, from the same group I, is independent of the quantity 
of all commodities not in that group, i.e., 
3(Ui/Uj) 
= 0 for all i, jel, and k el (2.6) 
3qk 
A utility function u(q) is said to be Pearce separable if 
the marginal rate of substitution between two commodities i 
18 
and j, from the same group I, does not depend upon quantities 
of all other commodities, including other commodities in I, 
i.e., 
9 (Ui/Uj) 
= 0 for all i, j6l, and k + i, j. (2.7) 
9qk 
Note that, in relation to the forms of utility functions, 
strong separability implies an additive utility function but 
weak separability does not. Pearce separability, on the other 
hand, includes both weak and strong separability concepts 
(weakly separable between groups and strongly separable within 
groups). 
The concept of separability is consistent with 
optimization by stages. In this case, the optimization 
process can be viewed as occurring in two stages. In the 
first stage, the consumer maximizes his/her utility by 
optimally allocating his/her income among all commodity 
groups. In the second stage, the consumer maximizes his/her 
utility by optimally allocating each commodity among the 
corresponding items. These allocation processes should be 
perfect such that the results of the two-stage budgeting 
process are identical to what would occur if the allocation 
was made in one stage (Deaton & Muellbauer, 1980b). According 
to Deaton and Muellbauer (1980b), weak separability is a 
necessary and sufficient condition for the second stage. 
Formally, the process of two-stage budgeting process can 
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be explained as follows. Let G,, G, be the commodity 
groups and q;,, qy be the items in the i"* commodity group, 
where i = 1, s and j = 1, nj. If the utility 
function u(q) is weakly separable then it can be written as 
u(q) = F[u'(G,U*(G.)] (2.8) 
where F is a function of s variables and u' is a subutility 
function of G; [ = fCqu/ qinj) ] alone. The demand for good 
j in subgroup i is given by 
qy = qij(Ei'»yi) (2.9) 
where a' [ = (Pn/ ...» Puy) ] is a vector of prices for 
commodity group i, and y; ( = Sj py qy) is the total 
expenditures for commodity group i. Graphically, this type of 
utility function can be represented by a scheme called a 
utility tree, where the branches of the tree are G,, ..., G,, 
and the leaves of each branch are their corresponding 
elements. The concept of the two-stage budgeting process, 
with emphasis on the first stage, will be used in this study. 
Limitations of and Considerations for 
Using Consumer Demand Theory 
Two common criticisms of using consumer demand theory in 
studying family consumption behavior are discussed in this 
20 
section; they are (1) criticism of rationality assumptions and 
(2) criticism of group decision-making. Along with these 
limitations, some considerations for using consumer demand 
theory are discussed in this section. 
Rational Assumptions 
Criticisms Consumer demand theory adopted rational 
behavior as one of its basic postulates. Rational behavior 
means that a consumer will choose the bundle of goods and 
services or actions that will produce the highest or maximum 
utility for him/her. These rational assumptions can be 
identified in the axioms of utility maximization or in the 
properties of demand functions. One example of this rational 
behavior assumption can be illustrated by the homogeneity 
(money illusion) property of the demand functions. With this 
property, a person is said to be irrational if his/her market 
behavior remains unaffected when rising prices reduce the real 
purchasing power of his/her unchanged money income or wealth, 
or if he/she claims to have more money income although a 
simultaneous rise in prices and income keeps his/her real 
income unchanged. 
From the perspective of psychology, this postulate is 
considered unrealistic. Psychologists have gained a greater 
understanding of the irrational forces that motivate a person 
(Scitovsky, 1986). Some people may exhibit this behavior but 
some people may not. Some people may have different attitudes 
toward money. In other words, some people may see and value 
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money not only for its purchasing power but also as a symbol 
of achievement, success, or appreciation. Other people may 
use money for precautionary reasons without considering market 
interest, inflation rates, and any other financial risks. 
They may choose to sacrifice and save their money today and 
utilize their money when they have unexpected expenses in the 
future (they may not consider the possibility of getting the 
maximum utility from spending their money today or tomorrow). 
In conclusion, these other functions of money do not fit the 
assumption of money illusion (homogeneity in income and 
prices). 
Consideration Leibenstein (1985) suggests that the 
assumption of rational behavior in consumer demand theory 
should be relaxed to include not only people who behave 
rationally (maximizing utility) but also people who have 
decision procedures and behaviors that can yield suboptimal 
outcomes. Empirically, this suggestion implies that the 
rational assumptions in consumer demand theory (adding up, 
homogeneity, and symmetry conditions of the demand functions) 
should not be imposed in empirical estimation without first 
testing their validity. 
This argument is also pointed out by scholars in economic 
psychology such as Simon (1957) and Katona (1975). Simon 
argues that people are not fully rational as defined in the 
utility-maximization postulate. People are rational, but they 
have limited ability to have perfect information. In 
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addition, economic psychologists point out that an individual, 
in his/her decision-making process, is not only affected by 
his/her external environment but also by his/her internal 
environment. They suggest using variables measuring 
subjective characteristics of individuals such as perceptions, 
attitude, and taste in consumer demand analysis. They argue 
that focusing on personal motives, perceptions, feelings, and 
expectations would be a better approach to consumer behavior 
than focusing only on the products. 
Group Decision Making 
Criticism Consumer demand theory characterizes 
individual behavior because such theory is formulated to 
describe the behavior of individuals in their role as 
consumers. This theory, of course, can be criticized for 
being imperfect for group decision making. In a family, for 
example, there are several individuals with different patterns 
of needs trying to achieve some consensus. In this case, 
power struggles mix with altruism. 
Wlien used in studying household consumption behavior, 
consumer demand theory implies that pleasing one family member 
also pleases other family members. In other words, the 
utility functions of one family member and other family 
members are seen to have a common point. The problem with 
this theory is that the good of a person in a group refers to 
another's need and well-being and not necessarily to his/her 
wants as indicated by the axioms of utility maximization. 
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Consideration Very little work has been done on how 
decisions are made within households and how a household 
utility function can be derived from individual utility 
functions (Becker, 1974; Samuelson, 1956). It is a challenge 
for researchers, particularly family and consumer economists, 
to formulate the best representative utility function in 
investigating the economic behavior of the family. There are 
possible contributions from the discipline of psychology on 
power, conformity, and altruism; from the discipline of 
sociology on roles and role expectations; and from the 
discipline of applied mathematics on game theory. With this 
interdisciplinary approach, a more representative utility 
function for the family could be formulated (Lux & Lux, 1988). 
For the purposes of this study, it is presumed that a 
household utility function exists. The household utility 
function is assumed to follow consumer demand theory. 
However, this study argues that household characteristics will 
provide a better analysis of household consumption behavior 
when using consumer demand theory because household 
consumption decisions are complex and involve many more 
factors than can be captured in the simple model. One needs 
to keep in mind, however, that the model suggested in this 
study is only an approximation of a much more complex process 
in the household demand system. 
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The Basic Theoretical Model: The Almost Ideal Demand System 
The basic theoretical model used in this study is the 
AIDS model of Deaton and Muellbauer (1980a). The AIDS model 
was chosen because it (1) is derived from utility maximization 
framework, (2) provides a first-order approximation to any 
demand functions, (3) satisfies the axioms of 
preference/choice, and (4) can be used to test the 
restrictions of homogeneity and symmetry of consumer demand 
theory. Because of these well-known characteristics, this 
model has been widely used in the last ten years. A more 
complete derivation of the AIDS model can be seen in Deaton 
and Muellbauer (1980a}. For completeness in this study, 
however, it will be useful to indicate briefly the origin of 
the AIDS model. 
The AIDS model is derived from the necessary and 
sufficient conditions for the existence of a representative 
budget level (Muellbauer, 1975b). Demand, or the budget share 
for goods and services, can be represented as if it is the 
outcome of rational decisions by a representative household. 
To derive the AIDS model, Deaton and Muellbauer (1980a) 
defined the cost function representing the price-independent 
generalized logarithmic (PIGLOG) class of preferences. 
Algebraically, the PIGLOG cost function is written as 
log c(u,p) = (1-u) log {a(p)} + u log {b(p)} (2.10) 
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where u is the utility level lying between zero and one, p is 
the price vector, and a(p) and b(p) are the cost of 
subsistence and bliss, respectively. a(p) and b(p) are linear 
homogeneous and concave functions of price vector p. 
For log a(p) and log b(p), Deaton and Muellbauer (1980a) 
proposed the following forms: 
log a(p) = ao + Sj a; log P; + 1/2 SjSj log P; log Pj (2.11) 
log b(p) = log a(p) + tT; Pj^' (2.12) 
where i and j indicate the i*^ and j"" commodity (i and j = 1, 
2, ..., n). Thus, the AIDS cost function can be written as; 
log c(u,p) = oo + Si ttjlog pj + 1/2 2(2^ 7*^ log pjlog Pj (2.13) 
+ U jSo Wj Pi"' 
where cuo, Ofj, 0,, y'-,^ are parameters, U is utility level, and Pj 
and Pj are the prices of the i*^ and the j"* commodity. 
Differentiating the cost function with respect to log 
price, one obtains the value share which contains U. 
Substituting U by using the cost function, one can obtain the 
AIDS in the budget share form: 
Wi = a, + iSi log (Y/P) + Sj log Pj (2.14) 
where W; is household budget share on the i*** commodity; cnj, /J;, 
26 
and 7y [ = (7*^ + 7*ij)/2] are the parameters of the system; Y 
denotes total household income or expenditure; pj denotes the 
price of the j"* commodity; and P is the price index defined by 
log P = tto + a; log p; + 1/2 7^ log P; log pj (2.15) 
Because (2.15) is highly nonlinear, Deaton and Muellbauer 
(1980a) suggest using Stone's (1953) Price Index in empirical 
application. Stone's Price Index is given by 
log P = Sj Wj log p; (2.16) 
When Stone's Price Index is used in (2.14), the model is 
called the Linear Approximation of the Almost Ideal Demand 
System (LA-AIDS)With Stone's Price Index, the LA-AIDS can 
be written as 
Wj = Oj + /S; (log Y - log S; Wj log p;) + Zj 7^ log Pj (2.17) 
For (2.17) to be consistent with utility theory, the 
restrictions imposed are 
i. Adding up 
i i. Homogene ity 
iii. Symmetry 
Si aj = 1; S; /3i = 0; 
Sj 7« = 0 
7ij = 7ji 
Si 7ij = 0 (2.18) 
(2.19) 
(2.20) 
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These three properties and the negativity property are 
known as the rationality assumption of consumer demand theory. 
The rational economic person is assumed to follow these 
properties in his/her consumption behavior. Intuitively, 
adding up means that the demand equations have to be such that 
the sum of estimated expenditures on the different expenditure 
items/groups equals total expenditures. Homogeneity means 
that if all prices and incomes are increased by the same 
proportion, the choices households make about consumption 
remain unchanged. Symmetry means that proportional changes in 
the consumption of one good when the prices of other goods 
change (after compensating for the real income change) must be 
equal to the proportional change in the consumption of the 
other goods when the price of the first good changes. The 
symmetry condition of substitution term is often called 
Slutsky symmetry. For a complete mathematical derivation of 
Slutsky symmetry, see Hicks (1939). Algebraically, this 
condition can be written as 
axj/apj + xj (dXi/ay) = axj/ap; + x; (axj/ay) (2.21) 
The AIDS model specified in (2.17), however, does not 
portray household characteristics. To do so, this model could 
be extended using the methods for incorporating household 
characteristics (see Chapter IV). 
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CHAPTER III. INCORPORATING HOUSEHOLD CHARACTERISTICS 
IN HOUSEHOLD CONSUMPTION ANALYSIS 
In incorporating household characteristics in household 
consiunption analysis, various methods have been applied. In 
general, these methods can be classified in two kinds of 
consumption analyses: (1) the methods used in estimating the 
Engel/expenditure function and (2) the methods used in 
estimating demand functions. In this chapter, these methods 
are reviewed in the first section. The empirical evidence for 
using household characteristics in household consumption 
studies is reviewed in the second section. The final section 
presents the concluding remarks of this chapter. 
Methods of Incorporating Household Characteristics 
in Household Consumption Analysis 
Per Capita Method 
One of the crudest methods of incorporating household 
size in Engel curve, or demand, analyses is the per capita 
method. In this method, it is argued that household size 
differs across households; therefore, to obtain better 
estimates of household consumption patterns, it is necessary 
to consider household size. This method has been used by Ray 
(1982). In his demand analysis of Indian household budget 
data, Ray (1982) showed that a model using the per capita 
method provided more significant estimates of prices and 
income than did a model that did not use the per capita 
29 
measure. 
The per capita method, however, has been criticized 
because it ignores the differences in the scales of 
consumption associated with the age and sex of individuals. 
The needs of a five-year-old child, for example, are different 
from those of a thirty-year-old adult. In addition, this 
method also ignores the economies of scale in consumption. In 
general, there are two reasons for economies of scale in 
consumption to occur. First, the cost per person of preparing 
food for larger households may be less than that of smaller 
households. Second, buying larger quantities of commodities 
(for larger households) may result in the possibility of 
discounts in the prices of commodities purchased. 
Equivalent Scale Method 
In an attempt to improve upon the per capita method, many 
researchers have proposed other methods for incorporating 
household size and composition. One of the earliest authors 
who examined the effects of household size and composition on 
household expenditure was Engel (1895). He states that the 
expenditure on the i"* commodity deflated by a general 
equivalence scale (an index of household size and composition) 
is a function of total expenditure deflated by a general 
equivalence scale. Mathematically, this method can be written 
as 
PiXj/m = PiXi(y/m) (i = l,...,n) (3.1) 
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where pjXj is the expenditure for the i"* commodity with Pj being 
the price for the i"* commodity and X; being the quantity 
demanded by the household for the i"* commodity, y is total 
household income, and m is the general equivalence scale 
presumed to increase with household size and to depend on 
household composition. In determining the general equivalence 
scale, Engel used an infant (less than one year old) male 
child as the base unit for food consumption and expressed all 
other individuals' consumption as the number of infant male 
equivalent units. 
Engel found that poorer households have a higher share of 
total expenditures on food than do richer households. He also 
found that larger households have a higher share of total 
expenditure on food than do smaller households. Engel's work 
suggests that the share of total household expenditures on 
food can be used as an indirect indicator of welfare. Two 
households with the same food share raust have the same level 
of well-being, irrespective of differences in household size. 
Hence, comparing money incomes of two households at the same 
food share will yield an index of the cost of maintaining the 
larger, relative to the smaller, household. 
Later expenditure studies have incorporated variants of 
the Engel equivalence scale. Stone (1953) used rhe Amsterdam 
scale, also called the adult male equivalent scale, to adjust 
family size and age-sex composition in the study of food 
expenditure patterns in the United Kingdom. The Amsterdam 
scale is based on nutritional requirements determined by 
experts. It scales the consumption of each household member 
according to age and sex composition (Table 3.1). 
Table 3.1. The Amsterdam scale 
Age group Male Female 
Under 14 years 0.52 0.52 
14-17 years 0.98 0.90 
18 years & over 1.00 0.98 
Based on this table, a couple (both greater than 17 years 
of age) and a small child (3 years of age) are equivalent to 
2.50 adult males. By using this scale and assuming that 
households vary only by these characteristics, the cost and 
demand functions are the same across households. Stone found 
that the expenditure function using the Amsterdam scale 
resulted in more significant estimates of price and income 
responsiveness than did the expenditure function without using 
demographic scale. Recently, Rantetana (1988) also used the 
adult male equivalent scale in the analysis of an Engel curve 
for Indonesia. 
The Prais-Houthakker Method 
Although adult equivalent scales have been widely used by 
researchers, this method has also been critisized. 
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Sydenstricker and King (1921) argue that Engel's model is too 
restrictive and suggest that each commodity should have a 
different specific scale (mj). To formalize this suggestion, 
Prais and Houthakker (1955) proposed an alternative method 
called the commodity-specific scale. This method claims that 
each commodity has its own scale. Mathematically, this method 
is written as 
PiXj/mj = PiXi(y/mo) (i = l,...,n) (3.2) 
whete pjXj is the household expenditure for the i"* commodity 
with Pi being the price of the i"" commodity and X; being the 
quantity demanded by the household for the i"" commodity, m; is 
the i"* commodity-specific scale, y is total household income, 
and mo = m<,(m,, m^, ..., m„, y) is the income scale. 
This method has been used by many researchers (e.g., 
Forsyth, 1960; McClements, 1977). Recently, Goungetas and 
Johnson (1992) used this method in estimating equivalent 
scales for twelve food groups by employing an Engel curve type 
of relationship. In their study of family budgets in the 
United States, they found that the effects of household size 
by age and sex were significant on food expenditures. 
The Prais-Houthakker method has been criticized, however, 
because the relative price effects of the different commodity 
scales are absent. According to utility maximization theory, 
changes in relative prices are expected to cause substitution 
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away from relatively expensive goods. Given that individual 
commodity scales differ across goods, the Prais-Houthakker 
method is thus consistent with the theory of consumer choice 
only in the case where the utility function permits no 
substitution between goods. 
Barten's Method for Enael Curve Estimation 
Because of the limitations of the Prais-Houthakker 
method, Barten (1964) proposed a model based on utility 
theory. He points out that household utility is a function of 
equivalent adult consumption of commodities. Under certain 
conditions (when there is no price variation), Barten's model 
gives an Engel specification identical to the Prais-Houthakker 
model, that is: 
Xi/mj = Xi(y/mo) (i = l,...,n) (3.3) 
where x-, is the quantity demanded by the household for the i"" 
commodity, mj is the i"* commodity-specific scale, y is total 
household income, and mo is the income scale. This method has 
been used by many researchers (e.g., Blokland, 1976; 
Muellbauer, 1977; Pollak & Wales, 1978). 
This method, however, involves a fundamental 
identification problem because the commodity-specific scale, 
itii, can not be identified from cross-sectional data. Proof of 
this identification problem can be seen in Muellbauer (1975a) . 
According to Muellbauer, this identification problem can also 
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be overcome by using either a priori information (e.g., from 
behavior observed in previous studies) specifying one of the 
equivalent scales or by using income scales. Alternatively, 
this identification problem can be overcome by using pooled 
time series and cross-sectional data and associated price 
information (Muellbauer, 1975a). 
Using pooled time series and cross-sectional data, it is 
also possible to incorporate demographic information into 
demand system. Pollak and Wales (1981) identified four 
theoretically plausible methods of incorporating demographic 
characteristics into demand systems; (1) the demographic 
translating method, (2) the demographic scaling method, (3) 
Gorman specification, and (4) reverse Gorman specification. 
Demographic Translating 
The demographic translating method was first introduced 
by Pollak and Wales (1978) and subsequently used by the same 
authors (1980, 1981). In this method, translation parameters, 
dj, are first defined as depending on demographic 
characteristics such that 
di = D; (h') (i = 1, ... ,n) (3.4) 
where h' = (h,, hj, ..., hj) is a vector of demographic 
characteristics. These translation parameters are independent 
of the utility-maximizing framework. Then, utility is defined 
as depending on dj, resulting in the following demand system; 
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Xi = Xi(E'»y) = d; + q i (E' , y  - S; Pjdj) 
(i = !/•••/n) 
(3.5) 
where X; is the quantity demanded by the household for the i"* 
commodity, which is a function of a vector of prices p* = (p,, 
P2' • • • r Pn) ^nd household income (y), and q; is the quantity 
demanded by the household for the i"" commodity after household 
income is adjusted. Translating has been used by many 
researchers (e.g. Barnes & Gillingham, 1984; Capps, Tedford & 
Havlicek, 1985; Lahiri, 1990; Pollak & Wales, 1981). 
Demographic Scaling 
The demographic scaling method was originally proposed by 
Barten (1964). Like translation parameters, scaling 
parameters are also defined as depending on demographic 
characteristics exogenous to the utility-maximizing framework 
such that 
where h' = (h,, hi, ..., hj) is a vector of demographic 
characteristics. Then, utility is defined as depending on 
quantities, deflated by the scaling parameters, m,-. Using 
this method, the resulting demand system is 
= Midi') (i = 1 (3.6) 
Xi = Xi(E',y) = iniqi(Piini 
(i = 1,...,n) 
Pninn»y) (3.7) 
9 * • • 
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This method is by far the most widely used in demand analysis 
because of its straightforward interpretation of scaling 
parameters (Goungetas & Johnson, 1992). It has also been 
shown empirically that demographic scaling has resulted in 
better estimates than demographic translating (Barnes & 
Gillingham, 1984; Pollak & Wales, 1981). 
Gorman Specification 
Gorman (1976) proposed a specification that replaced the 
demand system by first scaling and then translating. The 
resulting demand system can be written as 
Xi = Xi(E'»y) = dj + miqi(p,m,,... ,p„m„, y - S; Pjd;) (3.8) 
(i = 1,...,n) 
where d's and m's depend on demographic characteristics as in 
(3.4) and (3.6). 
Reverse Gorman specification 
This method, also proposed by Gorman (1976), involves 
translating and then scaling. It replaces the demand system 
by 
X, = Xi(E',y) = mjCdj + qi(p,m,,... ,p„m„, y - S, Pjdj)] (3.9) 
(i = 1, 2,...,n) 
where d's and m's depend on household characteristics as 
specified in (3.4) and (3.6). Except for the work of Pollak 
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and Wales (1981), there have been no studies that use the 
Gorman and Reverse Gorman Specification. In their empirical 
study, Pollak and Wales (1981) found that demographic scaling 
resulted in better estimates than did the Gorman and Reverse 
Gorman methods. 
Empirical Evidence 
Many studies have incorporated household characteristics 
in analyzing household consumption patterns. Most of these 
studies, however, particularly those by economists, have 
focused only on household size and composition. Few studies 
in household consumption analyses have used household 
characteristics other than household size and composition. 
Perhaps this is because such a study is more of a sociological 
question of tastes than an economic question of constraints on 
opportunities. Some researchers, particularly in the fields 
of family and consumer economics, have investigated the impact 
of household characteristics on household consumption 
behavior. Such studies, however, mostly used single-equation 
models, incomplete household expenditure systems, and demand 
equations that are not theoretically plausible (e.g., Chen & 
Chu, 1980; Lazear & Michael, 1988; Rikhana, 1991). 
Household Size and Composition 
In general, the impact of household size and composition 
on household consumption can be seen in two parts: (1) their 
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impact on the overall fit of the model and (2) their impact on 
the parameter estimates of the model. With respect to the 
impact on the overall fit of the model, researchers have shown 
that the models that include household size and composition 
result in better parameter estimates as compared to those of 
the models that did not include household characteristics 
(e.g., Barnes & Gillingham, 1984; Pollak and Wales, 1981; Ray, 
1982) . With respect to the impact on the parameter estimates 
of the model, the findings are as follows. 
Household size and total household expenditures 
Household size has been found to have a significant and 
positive impact on total household expenditures (e.g., 
Rikhana, 1991; Sundrum, 1973). In his study of Indonesian 
households using the 1964-65 and 1967 SUSENAS, Sundrum (1973) 
found that household size is positively related to total 
household expenditures in both urban and rural areas. 
Similarly, in her study of the 1981 SUSENAS in the province of 
East Java, Rikhana (1991) found that the coefficient of 
household size is positive and significant on total household 
expenditures in urban and rural areas. Both these studies, 
however, did not control for income. 
Household size and composition and total household food 
consumption Household size and composition have also been 
found to have a significant and positive impact on total food 
expenditures (e.g., Majumdar, 1988; Smallwood & Blaylock, 
1986; Volker, Winter & Beutler, 1983). Recently, in their 
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study of the impact of household size by age-sex composition 
on food consumption in the United States using the 1977-78 
Nation Food Consumption Survey, Goungetas and Johnson (1992) 
also found that all individual age-sex categories® had a 
positive and significant impact on household food consumption. 
Adult males had the largest impact and children (age 10 and 
under) had the smallest impact. 
Household size and composition and specific groups of 
commodities Household size and composition have been found 
to have significant effects on certain groups of expenditures 
(e.g., Rossi, 1988; Lahiri, 1990). In studying household 
budget share in Egypt, Lahiri found that the effect of 
household size is significant and positive for the consumption 
of grains and pulses (staple foods in Egypt) in urban and 
rural areas. Rossi (1988), in his study of Italian household 
budget shares, found that the effect of household size is 
significant and negative on the share of household expenditure 
on housing and fuel. 
Age of the Household Head 
The-ftrifrirly life cycle variable, represented by the age of 
the household head, has been found to influence household 
expenditure patterns (e.g., Lazear & Michael, 1988; Rikhana, 
1991). Using the 1972-73 United States Consumer Expenditure 
Survey, Lazear and Michael found that age of the household 
head influenced household expenditures for food, durable 
goods, and services. In line with this study, Rikhana, in her 
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study of household expenditure patterns in the province of 
East Java, Indonesia, also found that age of the household 
head had a positive and significant effect on total household 
expenditures in urban areas. For rural areas, the 
relationship was positive but not significant. 
The Educational Level of the Household Head 
The educational level of the household head has also been 
found to influence household expenditure patterns (e.g., 
Lazear & Michael, 1988; Rikhana, 1991; Smallwood & Blaylock, 
1981). In their study of food expenditure patterns in the 
United States, Smallwood and Blaylock found that female 
household heads with higher levels of education spent less on 
food away from home than did female household heads with lower 
levels of education. Lazaer and Michael and Rikhana also 
found that the effect of education level of the household head 
had a positive and significant effect on total household 
expenditures. 
Residential Location 
Residential location has been found to be another factor 
influencing household consumption behavior. In his analysis 
of the 1972-73 and 1973-74 United States Consumer Expenditure 
Survey, Redman (1980) found that households residing in urban 
areas spent more on prepared foods than did households 
residing rural areas. He also reported that urban households 
ate fewer meals at home than did rural households. 
Capps, Tedford, and Havlicek (1985), in their demand 
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analysis using the 1977-78 Nationwide Food Consumption Survey 
in the United States, reported that households in central 
cities and nonmetropolitan areas had smaller shares of 
consumption on complex and manufactured convenience foods than 
did households in suburban areas. He also found that 
households in central cities allocated larger budget shares of 
expenditures to basic convenience foods, while households 
residing in nonmetropolitan areas allocated larger budget 
shares to nonconvenience foods. 
Ethnicitv 
The effect of ethnicity, with income controlled, on 
household consumption has been investigated in studies by 
Redman (1980) and Capps et al. (1985). Redman (1980) found 
that black households spent significantly less on prepared 
foods than did nonblack households. Similarly, Capps et al. 
(1985) also found that black households allocated smaller 
budget shares of total food expenditures to all convenience 
foods but larger budget shares of total food expenditures on 
nonconvenience foods than did white households. 
Concluding Remarks 
In this chapter, an overview of the methods for 
incorporating household characteristics on household 
consumption behavior and their empirical evidences was 
presented. In general, the alternative ways of incorporating 
42 
household characteristics in household consumption analysis 
depends very much on the type of consumption analysis used 
(the Engel's curve type of analysis or the demand type of 
analysis). Empirically, this chapter also indicates that 
household characteristics such as household size and 
composition; age, education, and ethnicity of the household 
head; and residential location of the household are important 
factors in determining household consumption behavior. 
The proposition examined in this study is that household 
characteristics are important factors in the estimation of a 
complete, theoretically plausible system of household 
demands. The household characteristics incorporated in this 
study are household size by age-sex composition; age and 
education of household head; education of the spouse; housing 
status; type of household; and main source of income. 
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CHAPTER IV. ESTIMATION PROCEDURES 
This chapter explains the procedures followed in the 
empirical estimation. The first section explains the 
empirical model to be estimated. The second section discusses 
the household characteristics used in the empirical model. 
The method used for correcting sample selection bias is 
explained in the third section. In the fourth section, the 
method of estimation is explained. The final section presents 
the formulas used to compute the elasticity of the explanatory 
variables. 
The Empirical Model 
The Extended Model of the Almost Ideal Demand System 
In estimating the model of household consumption 
behavior, household characteristics should be incorporated 
because households are not homogeneous. Households with 
different characteristics have different tastes and 
preferences. These differences in tastes and preferences can 
be modeled by making demand depend not only on prices and 
income but also on household characteristics. 
The treatment of the effect of household characteristics 
on household consumption behavior can be done by various 
methods (see Chapter III) . For this study, the demographic 
scaling method is used. The reasons for using this method are 
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that (1) it has resulted in better estimates in previous 
studies (e.g., Barnes & Gillingham, 1984; Pollak & Wales, 
1981; Ray, 1982), (2) it can be extended to variables other 
than household size and age composition, and (3) it is 
straightforward in the interpretation of scaling parameters. 
The Almost Ideal Demand System with the Demographic Scaling 
Method 
The demographic scaling method introduces n scaling 
parameters (m,, ..., m„) into the original demand system, x-, = 
Xi(p,, ..., Pn, y) . These scaling parameters replace the 
original demand system by 
Xi = Xi(Pi,.--, Pa» y) = qi(miPi/---/ innPn/ V) (4.1) 
where m's are scaling parameters that depend on household 
characteristics through the functional form 
mi = Mi(li«) (4.2) 
where li* = (hj, ..., hj) is the vector of household 
characteristics. These scaling parameters are independent of 
the utility-maximizing framework. 
For empirical purposes, this study follows a simple 
demographic scaling for itij that is written in the form 
mj = Sj hj« (4.3) 
45 
where hj are household characteristics (as discussed in the 
second section) and 6^ is an unknown parameter. Substituting 
(4.3) into (2.17), one can obtain the scaling form of the 
AIDS; 
Wi = a* + jSj log (Y - log S; w-, log p;) + Sj 7y log pj (4.4) 
+ Zj fiy log hj 
where 5^ = 6^ (Ej 7y - /3j). Using the demographic scaling method, 
the adding-up restriction in (2.18) becomes 
Si a'i = l; 2; /Si = 0; and Sj = 0 
The Models to be Estimated 
The empirical versions of (2.17) and (4.4), with the 
usual assumption about the nature of the error term [see 
Equations (4.9) -(4.12) ], are the forms in which the AIDS is 
estimated in this study. Algebraically, the empirical 
versions of (2.17) and (4.4) can be written respectively as 
Wj = ttj + /Si(log Y/P) + Sj 7ij log pj (4.5) 
Wj = a'i + /3i(log Y/P) + 2j log Pj + ^  ^ij log hj (4.6) 
where W; is the household budget share for the i"* commodity 
group; tti, o'j, /3i, 7ij, and ffjj are the parameters of the systems 
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that will be estimated; Y denotes household disposable income; 
P is Stone's price index; Pj is the price of the j"* commodity 
group; and dj is the j"* household characteristic. Equation 
(4.5) is the AIDS without household characteristics and 
Equation (4.6) is the AIDS with household characteristics. 
Household Characteristics Used in the Empirical Model 
Based on the literature review in Chapter III and the 
availability of data on household characteristics in the 
SUSENAS, this study incorporates household size by age-sex 
composition, age and education level of the household head, 
and dummy variables related to household characteristics. The 
reasons for incorporating these household characteristics are 
explained next. 
Household Size bv Aae-Sex Composition 
Because of differences in size and composition across the 
households, the estimation of household consumption patterns 
will be less accurate without adjusting for these differences. 
Research findings indicate that a better empirical model for 
household consumption analysis is one that incorporates 
household size and composition (Barnes & Gillingham, 1984; 
Pollak & Wales, 1981; Ray, 1982). 
Differences in household size and composition have 
different effects on household consumption patterns, depending 
on the commodities in question. Bryant (1990) points out that 
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the household's preference for goods and services is altered 
with a change in household size and composition. In a 
graphical illustration, he shows that the addition of a baby 
to the family, given that market prices and real income are 
constant, changes the household's indifference curve and 
results in an increase in the household's expenditures on the 
goods and services related to the baby's needs and a reduction 
in the household's expenditures on other goods and services. 
Empirical studies have found that household size by age-sex 
composition significantly affects the consumption behavior of 
households (e.g., Goungetas & Johnson, 1992; Wagner & Hanna, 
1983) . 
Following these theoretical explanations and empirical 
findings, it is hypothesized that household expenditure 
patterns are affected by household size and composition. 
Specifically, it is hypothesized that (1) the per capita 
consumption of nonshared goods such as rice and grains is 
positively related to household size, (2) the per capita 
consumption of shared goods such as housing is negatively 
related to household size, (3) the per capita consumption of 
commodities mainly consumed by children is positively related 
to the number of children, and (4) the per capita consumption 
of commodities mainly consumed by adults is positively related 
to the number of adult members. For empirical estimation, ten 
independent variables representing household size by age-sex 
composition are introduced to the model; (1) the number of 
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males aged 0 to 4, (2) the number of females aged 0 to 4, (3) 
the number of males aged 5-9, (4) the number of females aged 
5-9, (5) the number of males aged 10-17 (6) the number of 
females aged 10 to 17, (7) the number of males aged 18 to 54, 
(8) the number of females aged 18-54, (9) the number of males 
aged 55 and older, and (6) the number of females aged 55 and 
older. These groups are designed to capture the effects of 
infants (age 0-4 years), young children (age 5-9 years), 
adolescents (age 10-17), younger adults (age 18-54), and older 
adults or elderly persons (age 55 years and over) on household 
consumption. The elderly person is defined as aged 55 and 
older because the retirement age in Indonesia is age 55. 
Age of the Household Head 
Many life cycle theories on adulthood behavior have been 
introduced in the field of psychology (e.g., Levinson, 1978), 
sociology (e.g., Duvall, 1977; Hill & Mattechisch, 1979), and 
economics (e.g., Ando & Modigliani, 1963). These theories 
indicate that individual behavior and development are 
different across the life cycle, including the experience of 
bodily decline, changing relationships among various 
generations, the evolution of careers, and the accumulation of 
experience and insight. Following these theories, it is 
hypothesized in this study that a household's consumption 
patterns change over its life cycle and that these changes are 
correlated with the age of the household head. As one ages, 
one's tastes and preferences are likely to change. Younger 
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household heads are more likely in their early career of 
working to spend more time in market work rather than in 
household production. This pattern is expected to continue 
until the household head retires. Therefore, before 
retirement, it is expected that younger household heads are 
likely to spend larger budget shares on processed food than 
are older household heads. On the other hand, older household 
heads are more likely to have higher budget shares for foods 
prepared at home. For empirical estimation, the age of 
household head is defined as a continuous variable. 
Education Level of the Household Head 
The literature on human capital investment indicates that 
the material benefits of education to the individual is 
primarily in the form of enhanced earnings (Schultz, 1963). 
Some researchers, however, indicate that education may also 
increase productivity in home production, such as managing the 
family budget, child care, or health care (Grossman, 1972; 
Michael, 1972). In this study, it is hypothesized that the 
educational level of the household head represents differences 
in tastes, preferences, and efficiency and effectiveness in 
home management, and hence household consumption patterns may 
be affected. For empirical estimation, the education level of 
the household head used in this study is categorized into 
eight groups': (1) no schooling, (2) some elementary school, 
(3) completed elementary school, (4) completed junior high 
school, (5) completed senior high school, (6) completed an 
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associate degree, (7) completed three years of college, and 
(8) completed four years or more of college. 
Education Level of the Spouse 
Little attention has been given to studying the impact of 
the spouse's education level on household consumption 
behavior. To the author's knowledge, the only study that has 
investigated the impact of the wife's education on household 
consumption behavior was by Abdel-Ghany and Foster (1982). 
Although their model does not characterize a theoretically 
plausible demand system and was estimated within a single-
equation model, in their study of the 1972-73 U.S. Consumer 
Expenditure Survey, they found that the wife's education level 
was influential in determining household consumption behavior. 
In this study, it is hypothesized that the spouse's 
education level influences household consumption behavior 
because of its relationship to tastes, preferences, and the 
efficiency of household production. As indicated earlier, 
education can increase productivity in home production, such 
as managing the family budget (Grossman, 1972; Michael, 1972). 
To examine the effect of the spouse's education on household 
consumption behavior, the level of education as categorized in 
the education level of the household head is included in the 
estimation. Because the spouse's education only exists for 
households that have husband and wife, the variable 
representing spouse's education level is derived from the 
interaction between a dummy variable on households with 
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spouses (1 if spouse exists in the household and 0 otherwise) 
and the spouse's education. 
Interaction Between Income and Household Size 
The differences in the consumption behavior of poor and 
rich households can be explained by the interaction between 
household size and income. In developing countries, poor 
households tend to have more children than do rich households. 
On the other hand, the households with more adult members tend 
to be richer than the households with fewer adult members 
because the former have more potential labor market 
participation. Based on these arguments, it is hypothesized 
that the interaction of household size and income influences 
household consumption behavior. To examine the effect of 
interaction of household size and income, two variables are 
used: (1) the interaction between income and total number of 
children (less than 18 years old) and (2) the interaction 
between income and total number of adults (aged 18 and older). 
Other Household Characteristics 
The dummy variables of other household characteristics 
used in this study follow. 
Housing status In many studies, particularly in 
housing research, housing status (homeowner or renter) is 
considered an important variable in housing satisfaction. 
Housing status may alter household preferences in the budget 
share. 
According to Morris and Winter (1978), preferences are 
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produced by the interactions of norms and the constraints of 
circumstances in the context of a family's values. Values are 
used to explain the translation of norms into preferences and 
to decide which of two market baskets is preferred at specific 
levels of constraints. In relation to housing preferences, 
Rostacher (1974) points out that owners and renters are 
generally separated when analyzing the relationship between 
income and housing expenditures. This procedure is common 
because it is difficult to equate the two tenure types in 
household expenditures. 
In this study, it is hypothesized that housing status 
influences household consumption behavior. To examine the 
effect of housing status, a dummy variable on housing status 
is used (housing status is 1 if the household head is the 
homeowner and 0 otherwise). 
Main source of income Little attention has been given 
to studying the effect of the main source of income (main 
occupational sector) on household consumption behavior. In 
general, it is expected that the main source of income 
reflects social class or income inequality. Traditionally, 
income inequality can be measured by Gini ratio (Atkinson, 
1975). According to Robinson (1976), the determinant of 
income inequality can also be measured by dividing the 
aggregate measure of income distribution into the sectoral 
distribution of income. The argument of Robinson's exposition 
is that there is strong income inequality between laborers 
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employed in high-paying jobs (primarily in the organized 
nonagricultural sectors) and laborers in the agricultural 
sector. More recently, Cage (1989), in his study of the 1986-
87 Consumer Expenditure Survey in the United States, found 
that household expenditures were significantly affected by 
occupational factors even after controlling for income and 
education. 
In this study, it is hypothesized that a household's main 
source of income affects household consumption behavior. 
Specifically, it is hypothesized that households whose main 
source of income is from the agricultural sector or transfer 
payments will consume on necessity goods and less luxury 
goods. To examine the impact of occupational sector, dummy 
variables representing occupational sectors are included in 
the model: (1) main income is from employment in the 
agricultural sector (1 if employed in the agricultural sector 
and 0 otherwise), (2) main income is from self-employment in 
the agricultural sector (1 if self-employed in the 
agricultural sector and 0 otherwise), (3) main income is from 
transfer payments (1 if transfer payments and 0 otherwise), 
and (4) main income is from self-employment in other sectors 
(1 if self-employed in other sectors and 0 otherwise). The 
base omitted category for main income is employed in other 
sectors. 
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Types of households Types of households are assumed 
to reflect differences in household consumption. Single-
person households and childless couples are hypothesized to 
have different household consumption behavior than are husband 
and wife with children households because the former are 
likely to spend less time in household production activities 
but more time in market activities. For some types of 
consumption, these differences seem to be significant, such as 
for consumption on housing. According to Morris and Winter 
(1993), housing norms are different for single individuals, 
childless couples, single-parent households, and two-parent 
households. To examine the effect of household type on 
household consumption behavior, dummy variables representing 
types of households are included in this study; (1) childless 
couple (1 if childless couple and 0 otherwise), (2) single-
parent family (1 if single-parent family and 0 otherwise), 
and (3) type of household is single-person household (1 if 
single-person household and 0 otherwise). The base omitted 
category is husband and wife with children and other types of 
households. 
Elderly household Empirical study has found that the 
consumption behavior of elderly households is different than 
that of nonelderly households (Chen & Chu, 1980). In their 
Engel curve analysis of the 1972-73 United States Consumer 
Expenditure Survey, Chen and Chu found that the age of family 
head influenced the household expenditures for each of 17 
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budget items* and that the effects were significantly different 
for the elderly (household head is 65 years old or older) and 
nonelderly (household head is less than 65 years old) 
households. 
In this study, it is also hypothesized that the elderly 
household has different consumption behavior than does the 
nonelderly household. To examine this difference, a dummy 
variable for the elderly is used in the model (elderly 
household is 1 if the age of household head is 55 and older or 
0 otherwise). For this study, the elderly household is 
defined at age 55 and older based on the normal retirement age 
of 55 in Indonesia. 
Pooling Time Series and Cross-Sectional Data 
Estimations based on pooled time series and cross-
sectional data have been increasingly adopted in consumption 
analysis. Many surveys, such as SUSENAS in Indonesia or the 
Consumer Expenditure Survey in the United States, have been 
conducted periodically rather than being limited to a single 
cross-section. With this type of data, it is possible to 
estimate a complete demand system at the household level over 
a period of time, allowing disentanglement of income, 
substitution effects of price changes, and household 
characteristics. With time series of aggregate household 
data, this type of estimation is difficult to perform. Some 
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consumption studies using SUSENAS data have used time series 
of aggregate household data (e.g., Manrique, 1991). This 
practice, however, can be criticized because the results can 
not perfectly reflect household behavior. Manrique notes 
weaknesses in his study on household consumption behavior of 
urban households in Java, Indonesia. Specifically, he points 
out three of the weaknesses in using representative primary 
sampling unit (PSU) households' in his study: 
1. Representative PSU households are not comparable since 
they are based on different numbers of households. 
2. Representative PSU households are not homogeneous in 
their behavior or in economic terms. 
3. Welfare policies and compensation schemes are given on 
a per household basis, (p. 56) 
To avoid these problems, the data used in this study are 
the pooled time series and cross-sectional data of household 
budget data from the 1984, 1987, and 1990 SUSENAS. In 
general, when pooled time series and cross-sectional data sets 
are used, however, the classical assumptions of normal and 
independently distributed error with zero mean and constant 
variation will not be satisfied because the observations 
stretch across two variational directions; time and region. 
To deal with this problem, six general techniques to correct 
for time and regional effects are suggested (see Judge, 
Griffith, Lutkepohl & Lee, 1986, and Maddala, 1988, for 
mathematical discussion). They are: 
1. Cross-sectional dummy variable model 
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2. Time series dummy variable model 
3. Covariance transformation model 
4. Error component model 
5. Cross-sectionally heteroskedastic and time-wise 
autoregressive model 
6. Cross-sectionally correlated and time-wise 
autoregressive model. 
The cross-sectional and time series dummy variable models 
are the model suggested by Nerlove (1971). These methods 
correct the errors attributable to different time and cross-
sectional effects by introducing dummy variables for regions 
and for time. This correction allows for constant time and 
regional effects. 
The covariance transformation is the method proposed by 
Maddala (1988). This method suggests transforming variables 
in the model so that they are expressed as deviations from the 
means. The covariance transformation yields estimates of 
regression parameters without estimating the coefficients of 
the dummy variables. 
The error component model is the model proposed by 
Wallace and Hussain (1969). This model assumes that time and 
regional effects are not fixed but are random and 
independently distributed with zero means and positive 
variances. The advantage of using the error component model 
over the covariance transformation is that, while the latter 
are consistent, a more efficient estimate can be achieved from 
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generalized least square estimates of the error component 
model (Hausman, 1978) because, by deriving the residual error 
as a component of errors, it results in smaller sum square 
error of the model. 
The other two methods, the cross-sectionally and time-
wise autoregressive model and cross-sectionally 
heteroskedastic correlated time-wise autoregressive model, are 
suggested by Kmenta (1985). These models are estimated using 
generalized least squares. 
This study uses the time series dummy variable method 
because it is one of the simplest methods and the study only 
suffers from time effects because the data are from only one 
region (the province of Central Java). The time series dummy 
variables used are a dummy variable for 1987 (1 if 1987 and 0 
otherwise) and a dummy variable for 1990 (1 if 1990 and 0 
otherwise). The base omitted category is 1984. 
Correcting for Sample Selection Bias 
Having settled on the empirical models, some other 
considerations are still to be faced in the estimation. In 
the models just discussed, the fact that the dependent 
variables have limited range (W; > 0) has been ignored. Many 
of the responses are zero, even in the sixteen-sector model 
(see Appendix B, Table B.2). Therefore, the data have the 
characteristics of a limited dependent variables model. 
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Restricting the study to W; > 0 would result in sample 
selection bias because the random disturbances have nonzero 
means and are correlated with exogenous variables (Amemiya, 
1984) . In addition, there is a loss in efficiency due the 
reduction of sample size (Heckman, 1979). To solve these 
problem, the Tobit model is commonly applied in econometric 
studies. The Tobit model is a limited dependent variable 
model developed by Tobin (1958). The functional specification 
of the Tobit model is written as 
y; = o + /S'Xj + e; if yj > 0 
(4.7) 
yi = 0 if y; < 0 
where a is the intercept of the model, Xj is a vector of 
independent variables, j8' is a vector of the parameters of Xj, 
and 6; is an independently distributed error term assumed to be 
normally distributed with zero mean and variance 
There are a number of suggestions for obtaining 
consistent estimates of a limited dependent variable model 
with simple procedures (see Maddala, 1983). One of the 
simplest methods was proposed by Heckman (1979). Heckman's 
proposal, as exposited by Maddala (1983), is as follows: 
li = 1 
li = 0 
if Wj >0 
if W; ^ 0 
(4.8) 
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First, obtain consistent estimates of X;, the omitted 
explanatory variable for the i"" commodity, using 1; as the 
dependent variable in a probit model. Then, use this 
estimation to correct for sample selectivity bias. The 
estimated models would be represented by 
W; = a + jS'X; + CXj + V; (4.9) 
where a is the intercept of the model, X; is the vector of 
independent variables specified in the demand model, j8' is the 
vector of the parameters of X;, Xj is the omitted explanatory 
variable, c is the parameter of the omitted explanatory 
variable, and V; is the new error term. This procedure will be 
adopted in estimating (4.5) and (4.6). Note, however, that 
the Heckman procedure can be criticized because it assumes 
that everyone is a potential consumer. Recently, Blaylock and 
Blisard (1992) and Blisard and Blaylock (1993) found that a 
model with independence between participation and consumption 
decisions was the preferred model. 
-It- ** 
Method of Estimation 
To estimate the unknown parameters of the budget share in 
(4.5) and (4.6), the method of Seemingly Unrelated Regressions 
(SUR) developed by Zellner (1962) will be used. The reasons 
for choosing the SUR method are that (1) it provides more 
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efficient estimates compared to Ordinary Least Squares (OLS) 
and (2) it is compatible with the systems equation. To 
improve the efficiency of the estimate, it is natural to make 
use of any potential correlation in disturbances across 
equations. The presence of contemporaneously correlated 
disturbances across expenditures could be possible for several 
reasons. First, there may be a shock in one expenditure group 
that is then transmitted to other expenditure groups. Second, 
because each expenditure is relative to total expenditures, 
any shock to one expenditure group will automatically affect 
the other expenditure groups. In family systems theory, these 
two reasons reflect the interrelationships among elements 
within the system (see, for example, Deacon & Firebaugh, 
1988). 
With the use of the SUR method, the usual assumptions 
made about the coefficients of regressions and the nature of 
the error term in (4.5) and (4.6) follow the assumptions of 
SUR developed by Zellner (1962), which are; 
E(ei,) = E(Vj,) = 0 for all i (4.10) 
E(eaeu) = E(VHVi.) = 0 for all t s 
E(ei,ej,) = a^j I„ for all i,j 
E(VKVj,) = a,ij for all i,j 
(4.11) 
(4.12) 
(4.13) 
where ej, and V;, are disturbances associated with cross-section 
i for all time periods, and e;, and Vj, are disturbances 
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associated with time period s for all cross-sections. 
Equation (4.10) implies that the expected means of errors in 
each budget share equation are zero; Equation (4.11) implies 
that there is no autocorrelation within budget share 
equations; and Equations (4.12) and (4.13) indicate that cross 
equation correlations do exist. In addition to these 
assumptions, it is also assumed that there are no simultaneous 
relationships between dependent and independent variables. 
Another consideration for estimating (4.5) and (4.6) is 
the application of a nonlinear system equations procedure 
under which the minimum sum of squares can be obtained by the 
iterative method. The nonlinear system equations procedure is 
used because it is less restrictive than a linear system 
equations. 
Having settled with these estimation procedures, both 
(4.5) and (4.6) are estimated in two stages. The estimation 
is carried out using the Statistical Application Software 
(SAS) program with the System Nonlinear (SYSNLIN) method of 
Iterative Seemingly Unrelated Regression (ITSUR). In the 
first stage, the Chi-square test is performed to test the 
joint influence of family characteristics along with the test 
of the assumptions of consumer demand theory (adding-up, 
homogeneity, and symmetry). The Chi-square value is 
calculated from the difference between the objective values of 
the hypothesized and the alternative models. Gallant and 
Jorgenson (1979) show that the change in the objective 
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function can be used as an asymptotically valid Chi-square 
test. These objective values are determined from the 
minimization of the objective function (on a system basis). 
In SAS SYSNLIN, this objective function is estimated by the 
Gauss-Newton method. 
After finding the best model (with respect to 
incorporating household characteristics and imposing the 
restrictions of consumer demand theory) in the first stage, 
further estimation is carried out to compute the estimated 
parameters and the elasticities of prices, expenditure, and 
household characteristics. Because of the adding-up 
restriction, only 15 of the 16 share equations will be 
estimated (one equation is redundant). Parameters for the 
sixteenth equation can be recovered by using the restrictions 
given in (2.18) through (2.20). Barten (1969) proved that the 
recovered parameters are invariant to the deleted equation. 
To compute the elasticities from the estimated 
parameters, the formulas used are as follows (the derivation 
of these elasticity formulas are given in Appendix A); 
Elasticity Formulas 
eu = -1 + 7a/Wi - b, 
Sy = 7u/Wi - /3i(Wj/Wi) 
ej, = 1 + /3i/Wi 
S(j = fiy/W; 
(4.14) 
(4.15) 
(4.16) 
(4.17) 
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where ey is the own-price elasticity, ey is the cross-price 
elasticity, e;, is the income elasticity, and Sy represents the 
elasticities of household characteristics. These elasticities 
measure the responsiveness of certain commodity groups to 
changes in commodity prices, income, and household 
characteristics, holding other variables constant. They show 
the direction and the degree to which expenditure changes in 
response to anticipated changes in prices, income, and 
household characteristics. If the resulting change is in the 
own price of a certain commodity group, this elasticity is 
called own-price elasticity. On the other hand, if the 
changes are in the prices of other commodity groups, they are 
called cross-price elasticities. Changes in household income 
and household characteristics are called elasticity of income 
and elasticity of household characteristics, respectively. 
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CHAPTER V. THE DATA 
This chapter provides information about the data used and 
the creation of variables for empirical analysis. The chapter 
is divided into five sections. The first section provides a 
description of the data. In the second section, the sample 
design and the method of data collection are described. The 
third section presents some of the important concepts and 
definitions. In the fourth section, the creation of 
expenditure (commodity) groups and group prices is explained. 
The final section presents the summary statistics of the 
variables used in the study. 
Description of the Data 
The data used for this study are from urban households 
observed in the 1984, 1987, and 1990 National Household 
Socioeconomic Surveys (SUSENAS) conducted in the province of 
Central Java, Indonesia. The data collected in these surveys 
includes includes information on household characteristics, 
social and cultural activities, health and environment, and 
consumption/expenditures and other economic information. 
The food consumption section of the survey covers 
quantity and expenditure information on purchases, home 
production, and gifts received. For home production and 
gifts, the consumption values are determined by the local 
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market. Given the availability of the data on quantities and 
expenditures, it is possible to determine the price of 
commodities consumed and, as a result, household demand 
analysis can be used. For nonfood consumption, however, the 
survey covers only expenditures. For household demand 
analysis, the price for nonfood consumption will be based on 
consumer price indexes reported monthly by the Central Bureau 
of Statistics (CBS) of Indonesia. 
Sample Design and Data Collection 
The sample design in the SUSENAS was based on a three-
stage stratified sampling procedure. In the first stage, a 
number of subdistricts were proportionally selected with 
selection probability equal to the population. In the second 
stage, census blocks were chosen randomly from the selected 
subdistricts. In the third stage, a number of households were 
randomly selected from the selected census blocks. This 
sample design was separated for rural and urban sectors. The 
total sample used for this study is 3,753 households for the 
three time periods (1,346 households for 1984, 1,262 
households for 1987, and 1,145 households for 1990). 
Data in SUSENAS were collected by a face-to-face 
interview with the head of each selected household.'" If the 
head of the selected household was not available, the 
interview proceeded with the household member who best knew 
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the conditions in the household. These interviews were 
carried out in mid-February throughout the entire country by 
trained data collectors from the CBS of Indonesia (Central 
Bureau of Statistics, 1984, 1987, and 1990). The time 
reference for each survey was one week (in mid-February) for 
food consumption and twelve months (from mid-February of the 
year before the survey until mid-February of the survey year) 
for nonfood consumption. Each selected household was visited 
during the survey period and asked about their expenses in the 
last week for food items and their expenses in the last twelve 
months for nonfood items. 
In this study, total household expenditures referred to 
total monthly expenditures obtained by adding together the 
monthly expenditures for food and nonfood items. Monthly 
expenditures for food items were calculated by multiplying the 
reported one-week expenditure by 52 (the total number of weeks 
in a year) divided by 12 (the number of months in a year). On 
the other hand, monthly total expenditures for nonfood items 
were calculated by dividing total expenditures for the year by 
12 (the number of months in a year). One limitation of using 
the SUSENAS data set was that this data set does not account 
for potential bias due to seasonality because, since 1984, the 
module of consumption in SUSENAS was only carried out for the 
month of February. 
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Concepts and Definitions 
Some of the important concepts and definitions followed 
in the SUSENAS are listed next. These concepts and 
definitions are specified in the survey guidelines of the 
SUSENAS (Central Bureau of Statistics, 1984, 1987, and 1990). 
Household 
Households in SUSENAS are divided into two categories: 
private and institutional. Private households are the 
households observed in SUSENAS. A private household is 
defined as a person or a group of persons, occupying a part or 
the whole of a building, who are generally making provisions 
for food and other essentials for daily living collectively. 
Generally, households consist of a husband, a wife, and their 
children. Relatives and domestic servants may live with them. 
Students or employees (less than ten persons) who occupy a 
building/house, although they make living arrangements 
individually, are classified as one private household. If the 
number of persons exceeds ten, however, the household is 
classified as institutional. An institutional household is 
defined as a group of persons who live in a dormitory, hotel, 
hospital, prison, relief camp, or any living arrangement 
organized by an institution. 
Household Members 
Household members are defined as all persons who usually 
live in a household, either present or temporarily away from 
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the household for a period of less than six months during the 
time of the survey. A person who has been staying in a 
particular household for less than six months is not 
considered a member of the household, but a person joining a 
household less than six months prior to the survey and who 
intends to stay in the household is considered a member of the 
household. On the other hand, a household member who has 
already moved out, regardless of the time of the move, is not 
included as a member of that household. 
Household Consumption 
Household consumption consists of quantities and 
expenditures on food and nonfood items consumed by the 
household during the reference period of the survey. 
Household consumption includes consumption or expenditures 
from cash purchases, home production stocks, and gifts. 
Cash purchases Consumption from cash purchases refers 
to household consumption from all cash purchases made by all 
household members for individual needs as well as for 
household needs during the reference period of the survey. 
Purchases made for household enterprises are excluded from 
household expenditures. 
Home production stocks Consumption from home 
production stocks refers to household consumption from 
commodities produced at home during the reference period of 
the survey. This category includes commodities produced from 
leased in as well as from leased out land, produced from 
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backyard gardens and household livestock products, and 
produced from household enterprises. Household consumption 
from home production stocks is imputed by local market prices. 
In this case, the consumption from household production stocks 
will be calculated based on the cost if they are bought from 
local markets. 
Gifts Consumption from gifts refers to household 
consumption from in-kind transfer receipts, charities, free 
collection, and other in-kind receipts during the reference 
period of the survey. Like household consumption from home 
production stocks, household consumption from gifts is also 
imputed by local market prices. 
Commodity Groups and Group Prices 
Commoditv Groups 
The 1984 survey included 275 commodity items, and the 
1987 and 1990 surveys covered 321 commodity items. It is of 
interest to estimate household demand systems based on all the 
items, but there are computational problems of size associated 
with estimating a 275/321 commodity model with 275^/321^ 
parameters. Folowing the commodity classification used by the 
Central Bureau of Statistics of Indonesia, it was therefore 
decided to reduce the commodity classification to sixteen 
homogeneous commodity groups to be more manageable. These 
commodity groups are (1) rice and grains, (2) cassava, (3) 
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fish, (4) meat, (5) milk and eggs, (6) vegetables, (7) nuts 
and lentils, (8) fruits, (9) condiments, (10) processed food 
and drinks, (11) alcohol and beverages, (12) tobacco and 
betelnut, (13) housing, (14) goods and services, (15) 
clothing, and (16) other nonfood. The following aspects were 
considered in deciding on the grouping of commodities; (1) 
nutritional content and source of the foods, (2) the commodity 
groups defined by the CBS of Indonesia, (3) the pattern of the 
Indonesian diet, and (4) the need to have more manageable 
expenditure groups in order to have a parsimonious model. The 
items covered in each commodity group are explained in the 
following text. 
Rice and grains Rice and grains include local rice, 
superior quality rice, imported rice, glutinous rice, fresh 
corn with husks, dried corn with husks, corn kernels, rice 
flour, corn flour, sago, and other. 
Cassava Cassava includes cassava roots, sweet 
potatoes, taro roots, dried cassava, cassava flour (tapioca), 
and other. 
Fish Fish includes yellow fish, tuna, other sea fish, 
blow fish, anchorage, brackish water fish, fike larvae feeding 
fish, carp, shrimp, squid, crab, and other fish. 
Meat Meat includes beef, buffalo, horse, mutton, 
pork, chicken, other poultry, other fresh meat, spiced dry 
meat, smoked meat, canned meat, other preserved meat, canned 
beef, liver, bowels, and other meat. 
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Milk and eaas Milk and eggs include chicken eggs, 
duck eggs, quail eggs, other eggs, salted eggs, processed 
milk, condensed milk, canned powdered milk, powdered baby 
milk, cheese, and milk products. 
Vegetables Vegetables include spinach, swamp cabbage, 
green beans, yard long leaves, egg plant, bean sprouts, 
pumpkin, radish, vegetable soup, pickled vegetables, jack 
fruit, green papaya, mushrooms, feat beans, shallots, garlic, 
red chili peppers, green peppers, cayenne pepper, canned 
pepper, canned vegetables, and others. 
Nuts and lentils Nuts and lentils include peanuts, 
soybeans, mung beans, kidney beans, sugar peas, cow peas, 
cashews, other beans and nuts, tofu, mold-treated soybean 
cakes, fermented soybean paste, fermented peanut cake, white 
beans, and others. 
Fruits Fruits include citrus fruits, mango, apple, 
avocado, rambutan, duku, durian, salak, pineapple, banana, 
other banana, papaya, guava, sapodillas, star fruit, spanish 
plum, watermelon, jack fruit, tomatoes, canned fruits, and 
others. 
Condiments Condiments include coconut oil, corn oil, 
other cooking oil, coconut, margarine, other butter, cane 
sugar, tea, ground coffee, coffee beans, chocolate powder, 
syrup, salt, candlenut, coriander, seed, pepper, tamarind, 
nutmeg, cloves, shrimp/fish paste, soy sauce, palm sugar, 
spices for cooking, other cooking spices, vinegar, shrimp 
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crackers, chips, rice noodles, macaroni, and others. 
Processed food and drinks Processed food and drinks 
include ordinary bread, other bread, pastry, fresh pastry, 
mung bean porridge, vegetable salad, medley, rice mixtures 
(vegetables, meat, fish, etc.)» rice dumplings, sweet (syrup) 
ice, ice creams, other ices, bottled carbonated drinks, canned 
carbonated drinks, canned drinks, other processed drinks, 
other drinks, biscuit, and others. It is important to note 
that the processed food and drinks covered in this survey are 
not the same as food consumed away from home. They may be 
consumed either in home or outside the home. 
Alcoholic beverages Alcoholic beverages include beer, 
wine, and spirits. 
Tobacco and betelnut Tobacco and betelnut include 
clove cigarettes with filter, clove cigarettes without filter, 
nonclove cigarettes, cigars, tobacco, betelnut/areca nut, and 
others. 
Housing Housing includes rent, cost of upkeep of 
house, household equipment, household operation, water, 
electricity, gasoline/oil, wood fuel, light petroleum gas, 
kerosene, and gas. Some of the items included in housing 
expenditures are determined by imputed expenditures such as 
rent of house and expenditure on electricity (if the household 
uses its own generator to provide electricity). For example, 
if the selected household includes the homeowner, the imputed 
expenditure for rent is determined by the respondent based on 
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the estimated rent of the house at local market values. 
Goods and services Goods and services include 
furniture, repairing furniture, kitchen and dining equipment, 
doctors/nurses, nonprescription medicines, traditional health 
care, personal care, cosmetics, education, transportation, 
entertainment, cinema, sporting equipment, and others. 
Clothing Clothing includes clothing for men, clothing 
for women, clothing for children, materials, sewing and 
mending. 
Other nonfood Other nonfood items include taxes and 
insurance, weddings, circumcisions, and other nonfood items. 
Group Prices 
To proceed from 275/321 commodities down to sixteen 
commodity groups, the aggregate price for each group was 
constructed with the following formula: 
nj 
z j-l W:: 
(5.1) 
where i is the i"" commodity group, nj is the number of items in 
the i"" commodity group, Wy is the expenditure share of 
commodity item j within group i, Py is the unit price of 
commodity item j belonging to the i"* group, and P; is the 
aggregate price for the i"* commodity group. 
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This approach, however, can not be used exactly for 
nonfood consumption because there are no quantities for 
nonfood consumption. Instead, the consumer price indices 
(CPI) (with base year February 1978 = 100) for housing, goods 
and services, clothing, and other nonfood are used. These 
data are reported monthly by the Central Bureau of Statistics 
(CBS) of Indonesia. The problem, however, still exists 
because the consumer price indices are only reported for major 
cities. To deal with this problem, the price index for a 
region that does not have a CPI was determined by the price 
index of the closest city that has a CPI. 
Another problem related to prices is zero or missing 
prices. To estimate a complete demand system, unit prices 
must be available for all groups and for all households, 
regardless of whether a particular household consumes that 
good. The problem arises because unit values are undefined 
when expenditures on a given commodity are zero. To handle 
this problem, the solution adopted is a standard missing 
information approach. In this case, prices are calculated for 
each household's items containing both expenditure and 
quantity information. These prices are then averaged by 
region. When the group price indices are calculated and a 
missing price is encountered, the regional average is 
substituted. 
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Summary Statistics 
Using the household data set, the variables needed for 
empirical analysis were created. The variables used in this 
study and their descriptive statistics are shown in Table 5.1. 
In summary. Table 5.1 shows that: 
-The budget share, defined as household expenditures on a 
certain group of expenditures divided by total household 
expenditures, for food consumption appeared to be the largest 
for the household, accounting for 61.41 percent of the total 
household expenditure. Within food consumption, the budget 
share for the rice and grains group was the highest, 
accounting for 18.27 percent of total household expenditures. 
On the other hand, the lowest budget share was for alcoholic 
beverages (0.1 percent). The budget share for alcoholic 
beverages, however, should be interpreted cautiously because 
the sampled households that consumed alcohol and beverages 
represented only 2.7 percent of the total sample (see 
Appendix B, Table B.2). 
-Of the price variables, the highest variation occured in the 
prices of milk and eggs, with a coefficient of variation 
(standard deviation divided by mean) of 110 percent. 
-The monthly average household income, measured in Rupiah" 
(Indonesian currency), was 141,579.38. The standard 
deviation indicated that the variation of household income 
was very high. The coefficient of variation was 101.7 
Table 5.1. Variables used In the empirical model and their 
descriptive statistic, N=3,753 
Standard 
Variable Notation Mean Deviation 
Dependent Variable 
(in budget share form): 
Rice and grains wl 0.1827 0.0923 
Cassava w2 0.0076 0.0100 
Fish w3 0.0233 0.0225 
Meat w4 0.0289 0.0403 
Milk and eggs w5 0.0292 0.0310 
Vegetables w6 0.0588 0.0295 
Nuts and lentils w7 0.0376 0.0252 
Fruits w8 0.0272 0.0266 
Condiments W9 0.0954 0.0387 
Processed food and drinks WlO 0.0749 0.0810 
Alcohol and beverages Wll 0.0009 0.0069 
Tobacco and betelnut Wl2 0.0479 0.0484 
Housing Wis 0.1891 0.0814 
Goods and services wl4 0.0968 0.0866 
Clothing Wl5 0.0503 0.0268 
Other nonfood Wl6 0.0497 0.0634 
Independent Variable 
Continuous variable 
Price of rice and grains pi 417.77 104.06 
Price of cassava p2 141.85 85.81 
Price of fish p3 740.55 605.54 
Price of meat p4 2978.38 1119.22 
Price of milk and eggs p5 1477.49 1598.45 
Price of vegetables p6 212.01 102.48 
Price of nuts and lentils p7 475.66 181.41 
Price of fruits p8 412.23 247.50 
Price of condiments p9 391.05 123.95 
Price of pro. food and drinks plO 200.24 70.99 
Price of alcohol and beverages pll 1051.80 266.75 
Price of tobacco and betelnut pl2 381.91 145.12 
Price of housing pl3 325.36 49.22 
Price of goods and services pl4 294.16 39.10 
Price of clothing pl5 300.98 57.28 
Price of other nonfood pl6 307.47 43.00 
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Table 5.1. (continued) 
Standard 
Variable Notation Mean Deviation 
Household income (in Rupiah) hi 141 ,570 160 1,786 
Number of male (age 0-4) h2 0. 2408 0. 4861 
Number of female (age 0-4) h3 0. 2446 0. 5021 
Number of male (age 5-9) h4 0. 3110 0. 5680 
Number female (age 5-9) h5 0. 2967 0. 5476 
Number of male (age 10-17) h6 0. 4701 0. 7636 
Number of female (age 10-17) h7 0. 4631 0. 7283 
Number of male (age 18-54) h8 1. 0596 0. 7950 
Number of female (age 18-54) h9 1. 1925 0. 7464 
Number of male (age 55+) hlO 0. 2406 0. 4235 
Number of female (age 55+) hll 0. 2483 0. 4559 
Income X Total Children hl2 321 .,387 653 ,419 
Income X Total Adults hl3 443 ,903 743 ,137 
Age of household head hl4 45. 9262 13. 7050 
Education of household head hl5 3. 1990 1. 4086 
Education of spouse hl6 2. 9270 1. 1703 
Dummv variable 
Homeowner dl 0. 8865 0. 3173 
Childless couple d2 0. 0794 0. 2704 
Single-parent household d3 0. 1450 0. 3521 
Single-person household d4 0. 0490 0. 2160 
Main income = emp. in Agriculture d5 0. 0482 0. 2143 
Main income = self Emp. in Agr. d6 0. 0850 0. 2789 
Main income = self Emp. in Others d7 0. 4396 0. 4964 
Main income = transfer d8 0. 1044 0. 3059 
Year = 1987 d9 0. 3363 0. 4725 
Year = 1990 dlO 0. 3051 0. 4605 
Elderly household dll 0. 2920 0. 4548 
Source: SUSENAS 1984, 1987, and 1990. 
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percent, implying that income inequality was quite high among 
the households. 
-Adult males and females aged 18 to 54 appeared to occur 
most frequently within households, accounting for two to 
three persons per household. 
-The average age of the household head was 46 years. 
-The average education level of the household head was higher 
than that of the spouse. The average education level of the 
household head is 3.20 (between completed elementary school 
and completed junior high school). On the other hand, the 
average education level the spouse is 2.92 (between some 
elementary school and completed elementary school). 
-The majority of the heads of sampled households were 
homeowners (88.7 percent). 
-Childless couples and single-parent and single-person 
households accounted for 7.94 percent, 14.50 percent, and 4.9 
percent of the total sample, respectively. 
-The majority of the sampled households obtained their main 
source of income from self-employed sectors other than 
agricultural sectors (43.96 percent). 
-The elderly households accounted for 29.2 of the observed 
households. 
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CHAPTER VI. ANALYSIS OF THE RESULTS 
In this chapter, the results of empirical studies are 
presented and analyzed. The chapter is divided into four 
sections. The first section analyzes the results of the test 
of model specifications. In the second section, the results 
of the test of the rationality assumptions of consumer demand 
theory are analyzed. In the third section, the estimated 
parameters of prices, income, and household characteristics 
are discussed. Finally, the fourth section analyzes the 
elasticities of prices, income, and household characteristics. 
Test of Model Specifications 
In the first estimation stage, the Chi-square test was 
carried out to discover the best alternative specifications of 
household characteristics in the AIDS models. Three models 
were specified in the testing of hypotheses; (1) the AIDS 
model without household characteristics (model A), (2) the 
AIDS model that incorporated household size by age-sex groups 
(model B), and (3) the AIDS model that incorporated not only 
household size by age-sex groups, but also other household 
characteristics (model C). 
In carrying out the tests, model A was considered as the 
basic model, and models B and C were the alternative models. 
The results of the tests are shown in Table 6.1. From the 
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Chi-square tests of the joint significant of household 
characteristics (Gallant & Jorgenson, 1979), the results 
indicate that models B and C both represented significance 
improvements over model A, implying that the AIDS model for 
the household expenditure analysis should incorporate 
household characteristics. The results also indicate that 
model C appeared to be the best model because its improvement 
over model B was significant at the 1 percent level. 
Table 6.1. Test of model specifications 
Value of Objective Chi-squares*-'' 
Model Function (Obj) (x^) 
B vs A A: Obj _ 55,983.88 
X\u, = 149.75' 
X^df=io — 23.21 
B;Obj = 55,834.13 
C vs A A; Obj == 55,983.88 
X\,„ = 359.92"= 
xV=24 ~ 42.98 
C:Obj S5 55,623.96 
C vs B B:Obj = 55,834.13 
X'u, = 210.17' 
X df=i4 ~ 29 .14 
C:Obj 55,623.96 
• is the Chi-square statistic, or the difference of 
the objective function of the hypothesized model and the 
alternative model. 
X^df»i is the critical value at the 1 percent significance 
level with degrees of fredom i. 
" Significant at the 1 percent level 
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Test of the Assumptions of Consumer Demand Theory 
The other objective of this study is to test the 
assumptions imposed in the theory of consumer demand. It was 
hypothesized that the households observed in this study were 
economically rational in their consumption decisions. 
Specifically, the properties of adding up, homogeneity, and 
symmetry were examined using the Chi-square test. The model 
tested was the AIDS model that incorporated all household 
characteristics. Two AIDS models that incorporate household 
characteristics were specified: the AIDS model with 
assumptions of consumer demand theory (the hypothesized model) 
and the AIDS model without imposing the assumptions of 
consumer demand theory (the alternative model). The results 
of the test are shown in Table 6.2. 
The results indicate that the improvement of the AIDS 
model without imposing the assumptions of consumer demand 
theory over the AIDS model imposing the assumptions of 
consumer demand theory was not significant, implying that the 
assumptions of consumer demand theory were not rejected. In 
other words, households observed in this study followed the 
assumptions of economic rational behavior (adding up, 
homogeneity, and symmetry) in making consumption decisions. 
These results are consistent with the result of Sabelhaus 
(1990) who, in his study of household budget data of the 
United States, found that the assumptions of consumer demand 
theory were not rejected when using household budget data. 
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Table 6.2. Test of the assumptions of consumer demand 
theory 
Model' Value of Objective 
Function (Obj) 
Chi-square 
(x') 
Obj = 55,744.06 
X^u, = 120.10" 
X'df=i20 = 158.95' 
C, 'U Obj = 55,623.96 
* C, is the AIDS model imposing assumptions of consumer 
demand theory and €„ is the AIDS model without imposing 
assumptions of consumer demand theory. 
^ Not significant at the 5 percent level. 
' Critical value at the 5 percent level. 
The Estimated Parameters of Prices, Income, and Household 
Characteristics 
Estimated Parameters of Prices and Income 
Based on the results of the Chi-square test in the first 
stage of estimation, the AIDS model estimated in the second 
stage was the AIDS model that incorporated all household 
characteristics and used the assumptions of consumer demand 
theory. This model was then compared with the AIDS model 
without household characteristics to examine the magnitude of 
the changes in the estimated parameters. The estimated 
parameters of these two models, their asymptotic t-values, and 
the adjusted R^s for each budget share are presented in Tables 
6.3 and 6.4. 
Table 6.3. Parameter estimates of the AIDS model without household characteristics 
Independent Rice and Milk and Nuts and 
Variables Grains Cassava Pish Meat Eggs Vegetables Lentils Fruits 
Intercept 
Rice and 
Grains 
Cassava 
Fish 
Meat 
Milk and 
Eggs 
Vegetables 
Nuts and 
Lentils 
Fruits 
Condiments 
Proc. Food 
and Drinks 
0.4621* 
(34.6) 
0.0148 
(1.72) 
-0.0089 
(-8.37) 
-0.0129 
(-11.1) 
0.0121 
(4.41) 
-0.0016 
(-1.43) 
-0.0356 
(-15.5) 
-0.0051 
(-2.30) 
-0.0120 
(-6.42) 
-0.0096 
(-3.48) 
0.0008 
(0.21) 
0.0273 
(10.7) 
-0.0089 
(-8.37) 
0.0018 
(5.09) 
-0.0008 
(-4.63) 
0.0001 
(0.11) 
0 .0002  
(1.28) 
-0.0009 
(-2.12) 
0.0009 
(2.26) 
-0.0002 
(-0.72) 
-0.0006 
(-1.42) 
-0.0002 
(-0.39) 
0.0640 
(14.6) 
-0.0129 
(-11.1) 
-0.0008 
(-4.63) 
0.0099 
(21.5) 
0.0008 
(1.56) 
0.0003 
(0.85) 
-0.0027 
( - 6 . 2 8 )  
-0.0021 
(-5.28) 
0.0005 
(1.39) 
-0.0024 
(-4.32) 
-0.0026 
(-2.64) 
0.0432 
(6.19) 
0.0121 
(4.41) 
0.0001 
(0.11) 
0.0008 
(1.58) 
0.0181 
(8.99) 
-0.0001 
(-0.19) 
-0.0024 
(-2.36) 
0.0014 
(1.48) 
0.0008 
(0.87) 
-0.0027 
(-2.21) 
-0.0014 
(-0.74) 
0.0666  
(11.6) 
-0.0016 
(-1.43) 
0 .0002  
(1.28) 
0.0003 
(0.85) 
-0.0001 
(-0.19) 
0.0103 
(16.9) 
-0.0005 
(-1.12) 
-0.0009 
(-2.42) 
0.0010 
(2.71) 
-0.0015 
(-2.85) 
0.0010 
(1.03) 
0.1432 
(28.2) 
-0.0356 
(-15.5) 
-0.0009 
(-2.14) 
-0.0027 
(-6.28) 
-0.0024 
(-2.36) 
-0.0005 
(-1.12) 
0.0138 
(11.3) 
-0.0003 
(-0.39) 
-0.0005 
( -0 .66)  
0.0017 
(1.59) 
-0.0045 
(-2.97) 
0.0709 
(15.1) 
-0.0051 
(-2.30) 
0.0009 
(2-26) 
-0.0021 
(-5.28) 
0.0014 
(1.48) 
-0.0009 
(-2.42) 
-0.0003 
(-0.39) 
0.0088 
(7.56) 
-0 .0008 
(-1.28) 
0.0027 
(2.66) 
-0.0014 
(-1.02) 
0.0376 
(6.36) 
-0.0120 
(-6.42) 
-0.0002 
(-0.72) 
0.0005 
(1.39) 
0.0007 
(0.87) 
0.0010 
(2.71) 
-0.0005 
(-0.66) 
-0.0008 
(-1.28) 
0.0167 
(19.3) 
-0.0015 
(-1.80) 
-0.0015 
(-1.17) 
Table 6.3. (continued) 
Independent Rice and 
Variables Grains Cassava Fish 
Alcohol and 
Beverages 
0.0004 
(0.46) 
-0.0003 
(-1.19) 
-0.0001 
(-1.10) 
Tobacco and 
Betelnut 
-0.0121 
(-3.70) 
-0.0007 
(-1.44) 
0.0012 
(1.74) 
Housing -0.0134 
(-1.61) 
0.0063 
(3.37) 
0.0049 
(3.67) 
Goods and 
Services 
0.0302 
(3.63) 
0.0076 
(3.76) 
0.0055 
(4.40) 
Clothing 0.0033 
(1.05) 
-0.0024 
(-3.31) 
0.0009 
(2.03) 
Income -0.0574 
(-28.9) 
-0.0020 
(-6.03) 
-0.0058 
(-8.47) 
Dummy 86 0.0116 
(3.16) 
-0.0019 
(-3.79) 
-0.0047 
(-4.34) 
Dummy 90 0.0231 
(5.79) 
0.0002 
(0.42) 
0.0014 
(1.26) 
X n.e.*" -0.0096 
(-5.65) 
-0.0445 
(-16.3) 
Adjusted 0.3356 0.0677 0.1192 
Milk and Nuts and 
Meat Eggs Vegetables Lentils Fruits 
0.0005 
(1.37) 
0.0034 
(2.34) 
0.0123 
(3.54) 
0.0063 
(1.85) 
-0.0026 
(-2.01) 
-0.0051 
(-4.81) 
0 . 0 0 0 2  
(0.12) 
-0.0025 
(-1.47) 
0.0645 
(-27.4) 
).2978 
0.0000 
(0.16) 
-0.0002 
(-0.33) 
-0.0029 
(-2.42) 
0 .0026  
(2.29) 
0.0001 
(0.32) 
-0.0042 
(-4.71) 
-0.0168 
(-10.3) 
-0.0165 
(-10.8) 
-0.0427 
(-15.7) 
0.1203 
-0.0001 
(-0.33) 
0.0036 
(2.93) 
-0.0034 
(-1.08) 
0.0026 
(0.83) 
-0.0047 
(-4.01) 
-0.0111 
(-15.0) 
-0.0037 
(-2.71) 
0 .0020  
(1.40) 
-0.0240 
(-4.55) 
0.1343 
0.0001 
(0 .28 )  
0.0004 
(0.32) 
-0.0084 
(-2.61) 
-0.0077 
(-2.33) 
0.0034 
(2.75) 
-0.0067 
(-10.0) 
0.0039 
(3.01) 
0.0043 
(3.26) 
-0.0238 
(-5.51) 
0.0624 
0.0003 
(1.54) 
0.0009 
(0.89) 
-0.0038 
(-1.66) 
0.0021 
(0.95) 
-0.0032 
(-3.90) 
-0.0012 
(-1.34) 
-0.0050 
(-4.02) 
0.0030 
(2.33) 
-0.0315 
(-9.74) 
0.1450 
Table 6.3. (continued) 
Independent Proc. Food Alcohol and Tobacco and Goods and 
Variables Condiments and Drinks Beverages Betelnut Housing Services Clothing 
Intercept 0.1797 0 .1180 0.0400 0. 1059 0. 2939 -0. 2752 0. 0320 
(27.4) (8.02) (11.6) (13.3) (18.8) (-18.2) (5 .69) 
Rice and -0.0096 0 .0008 0.0004 -0. 0121 -0. 0134 0. 0302 0. 0033 
Grains (-3.48) ( '  0.21) (0.46) (-3 .70) (-1 .61) (3 .63) (1 .05) 
Cassava -0.0006 -0 .0002 -0.0003 -0. 0007 0. 0063 0. 0077 -0. 0024 
(-1.42) {-0.39) (-1.19) (-1 ..44) (3 .37) (3 .76) (-3 .31) 
Fish -0.0024 -0 .0026 -0.0001 0. 0012 0. 0049 0. 0055 0. 0009 
(-4.32) (-2.64) (-1.10) (1 .74) (3 .67) (4 .40) (2 .03) 
Meat -0.0027 -0 .0014 0.0005 0. 0034 0. 0123 0. 0063 -0. 0026 
(-2.21) (-0.74) (1.37) (2 .33) (3 .54) (1 .85) (-2 .01) 
Milk and -0.0015 0 .0010 0.0000 -0. 0002 -0. 0029 0. 0026 0. 0001 
Eggs (-2.85) (1.03) (0.16) (-0 .33) (-2 .42) (2 .29) (0 .32) 
Vegetables 0.0017 -0 .0045 -0.0001 0. 0036 -0. 0033 0. 0026 -0. 0047 
(1.59) (-2.97) (-0.33) (2 .93) (-1 .08) (0 .83) (-4 .01) 
Nuts and 0.0027 -0 .0014 0.0001 0. 0004 -0. 0084 -0. 0077 0. 0034 
Lentils (2.66) (-1.02) (0.28) (0 .32) (-2 .61) (-2 .33) (2 .75) 
Fruits -0.0015 -0 .0015 0.0003 0. 0009 -0. 0038 0. 0021 -0. 0032 
(-1.80) (-1.17) (1.54) (0 .89) (-1 .66) (0 .95) (-3 .90) 
Condiments 0.0008 -0 .0034 -0.0004 0. 0016 0. 0059 0. 0035 -0. 0047 
(0.47) (-1.76) (-1.21) (1 .05) (1 .66) (0 .99) (-3 .59) 
Proc. Food -0.0034 0 .0073 -0.0001 -0. 0028 0. 0027 0. 0219 0. 0023 
and Drinks (-1.76) (1.51) (-0.16) (-1 .18) (0 .57) (5 .05) (1 .44) 
Table 6.3. (continued) 
Independent Proc. Food Alcohol and Tobacco and Goods and 
Variables Condiments and Drinks Beverages Betelnut Housing Services Clothing 
Alcohol and 
Beverages 
-0.0004 
(-1.21) 
-0.0001 
(-0.16) 
0.0023 
(3.34) 
-0.0003 
(-0.75) 
0.0018 
(0.61) 
-0.0035 
(-1.03) 
-0.0001 
(-0.07) 
Tobacco and 
Betelnut 
0.0016 
(1.05) 
-0.0028 
(-1.18) 
-0.0003 
(-0.75) 
0.0139 
(5.32) 
-0.0033 
(-0.83) 
0.0052 
(1.34) 
0.0017 
(1.15) 
Housing 0.0059 
(1.66) 
0.0027 
(0.57) 
0.0018 
(0.61) 
-0.0033 
(-0.83) 
-0.2415 
(-5.50) 
-0.0638 
(-1.81) 
-0.1171 
(-4.02) 
Goods and 
Services 
0.0035 
(0.99) 
0.0219 
(5.05) 
-0.0035 
(-1.03) 
0.0052 
(1.34) 
-0.0638 
(-1.81) 
-0.0268 
(-0.65) 
-0.0934 
(-4.15) 
Clothing -0.0047 
(-3.59) 
0.0023 
(1.44) 
-0.0001 
(-0.07) 
0.0017 
(1.15) 
-0.1171 
(-4.02) 
-0.0934 
(-4.15) 
-0.0840 
(-3.85) 
Income -0.0127 
(-12.7) 
-0.0024 
(-1.05) 
-0.0005 
(-2.46) 
-0.0083 
(-6.90) 
-0.0191 
(-8.98) 
0.0646 
(33.1) 
0.0027 
(3.85) 
Dummy 87 -0.0067 
(-3.68) 
-0.0130 
(-3.46) 
-0.0006 
(-1.74) 
0.0010 
(0.46) 
-0.0130 
(-3.21) 
-0.0028 
(-0.74) 
0.0033 
(2.25) 
Dummy 90 -0.0020 
(-1.05) 
-0.0341 
(-9.16) 
-0.0009 
(-2.05) 
0.0033 
(1.42) 
-0.0039 
(-0.89) 
0.0024 
(0.57) 
0.0082 
(5.22) 
X -0.0203 
(-1.77) 
-0.0757 
(-6.20) 
-0.0415 
(-14.3) 
-0.0648 
(-18.2) 
n.e. 
(-0.72) 
n.e. 
(4.62) 
n.e. 
(-3.85) 
Adjusted 0.0876 0.0453 0.0741 0.0898 0.0452 0.3008 0.0368 
* The numbers in parenthesis are asymptotic t-ratios. 
n.e. = not estimated. 
Table 6.4. Parameter estimates of the AIDS model with household characteristics 
Independent Rice and Milk and Nuts and 
Variables Grains Cassava Fish Meat Eggs Vegetables Lentils Fruits 
Intercept 
Rice and 
Grains 
Cassava 
Fish 
Meat 
Milk and 
Eggs 
Vegetables 
Nuts and 
Lentils 
Fruits 
0.7457* 
(31.9) 
0.0571 
(7.59) 
-0.0060 
(-5.66) 
-0.0079 
(-7.78) 
0.0107 
(4.27) 
-0.0029 
(-3.11) 
-0.0301 
(-14.0) 
-0.0077 
(-3.56) 
-0.0105 
(-6.25) 
0.0303 
(5.83) 
-0.0060 
(-5.66) 
0.0019 
(4.40) 
-0.0007 
(-3.76) 
-0.0002 
(-0.35) 
0.0002 
(1.07) 
-0.0005 
(-1.21) 
0.0011 
(2.61) 
- 0 . 0002  
(-0.58) 
0.0482 
(5.14) 
-0.0079 
(-7.78) 
-0.0007 
(-3.76) 
0.0101 
(20.4) 
0.0003 
(0.56) 
0.0000 
(0.05) 
-0.0024 
(-5.50) 
-0.0018 
(-4.49) 
0.0003 
(0.73) 
-0.0109 
(-0.73) 
0.0107 
(4.27) 
-0.0002 
(-0.35) 
0.0003 
(0.56) 
0.0197 
(8.89) 
-0.0003 
(-0.65) 
-0.0032 
(-3.14) 
0.0013 
(1.30) 
0.0006 
(0.74) 
0.0130 
(1.07) 
-0.0029 
(-3.11) 
0 .0002  
(1.07) 
0.0000 
(0.05) 
-0.0003 
(-0.65) 
0.0075 
(10.3) 
-0.0003 
( -0 .66)  
-0.0008 
(-2.03) 
0.0010 
(2.65) 
0.1586 
(15.6) 
-0.0301 
(-14.0) 
-0.0005 
(-1.21) 
-0.0023 
(-5.50) 
-0.0032 
(-3.14) 
-0.0003 
(-0.66) 
0.0147 
(11.9) 
-0.0003 
(-0.36) 
-0.0009 
(-1.22) 
0.0987 
(10.7) 
-0.0077 
(-3.56) 
0.0011 
(2.61) 
-0.0018 
(-4.49) 
0.0013 
(1.30) 
-0.0008 
(-2.03) 
-0.0003 
(-0.36) 
0.0095 
(8.09) 
-0.0009 
(-1.35) 
0.0292 
(2.68) 
-0.0105 
(-6.25) 
-0.0002 
(-0.58) 
0.0003 
(0.73) 
0.0006 
(0.74) 
0.0010 
(2.65) 
-0.0009 
(-1.22) 
-0.0009 
(-1.35) 
0.0177 
(19.3) 
Table 6.4. {continued) 
Independent Rice and 
Variables Grains Cassava Fish 
Condiments -0. 0077 -0.0005 -0. 0019 
(-3.05) (-1.16) (-3 1.37) 
Proc. Food 0. 0015 -0.0000 -0. 0027 
and Drinks (0 .41) (-0.05) (-2 .75) 
Alcohol and 0. 0004 -0.0003 -0. 0001 
Beverages (0 .40) (-1.27) (-1 .21) 
Tobacco and -0. 0084 -0.0005 0. 0008 
Betelnut (-2 .85) (-1.01) (1 .13) 
Housing -0. 0260 0.0054 0.0037 
(-3.34) (2.74) (2 .93) 
Goods and 0. 0124 0.0054 0.1 0032 
Services (1 .52) (2.65) (2 .57) 
Clothing -0. 0002 -0.0024 0.1 0012 
(-0.07) (-3.23) (2 .55) 
Income -0.0833 
(-24.9) 
-0.0019 
(-3.56) 
-0.0073 
(-5.68) 
Milk and Nuts and 
Meat Eggs Vegetables Lentils Fruits 
-0.0031 
(-2.50) 
-0.0024 
(-1.31) 
0.0005 
(1.59) 
0.0037 
(2.49) 
0.0104 
(3.17) 
0.0093 
(2.83) 
-0.0021 
(-1.61) 
-0.0163 
(-9.06) 
-0.0015 
(-2.84) 
0> 0024 
(2.47) 
0.0000 
(C.05) 
0.0001 
(0.14) 
-0.0009 
(-0.79) 
0.0035 
(3.26) 
0.0001 
(0.24) 
-0.0094 
(-6.13) 
0.0020 
(1.89) 
-0.0033 
(-2.18) 
-0.0002 
(-0.51) 
0.0034 
(2.75) 
-0.0023 
(-0.78) 
0.0004 
(0.13) 
-0.0048 
(-4.03) 
-0.0112 
(-7.63) 
0.0025 
(2.43) 
-0.0011 
(-0.79) 
0.0001 
(0.19) 
0.0013 
(1.11) 
-0.0061 
(-1.97) 
-0.0089 
(-2.76) 
0.0030 
(2.42) 
-0 .0062  
(-4.71) 
-0.0015 
(-1.80) 
-0.0007 
(-0.55) 
0.0003 
(1.40) 
0 .0000  
( 0 . 0 2 )  
-0.0027 
(-1.24) 
0.0023 
(1.08) 
-0.0031 
(-3.80) 
-0.0025 
(-1.75) 
Table 6.4. (continued) 
Independent Rice and 
Variables Grains Cassava Fish 
Male 
(0-4) 
0.0026 
(4.29) 
Female 
(0-4) 
0.0034 
(5.64) 
Male 
(5-9) 
0.0047 
(8.74) 
Female 
(5-9) 
0.0044 
(8.18) 
Male 
(10-17) 
0.0067 
(12.5) 
Female 
(10-17) 
0.0060 
(11.1) 
Male 
(18-54) 
0.0079 
(10.0) 
Female 
(18-54) 
0.0070 
(7.27) 
Male 
(55+) 
0.0038 
(3.61) 
Female 
(55+) 
0.0029 
(3.97) 
0.0001 -0.0003 
(1.33) (-1.39) 
0.0001 -0.0001 
(0.92) (-0.59) 
0 .0000  0 .0002  
(0.19) (1-03) 
0.0000 -0.0001 
(0.35) (-0.33) 
0.0002 -0.0001 
(2.01) (-0.47) 
0.0001 -0.0001 
(0.92) (-0.53) 
-0.0002 -0.0003 
(-1.89) (-0.89) 
0.0001 -0.0003 
(0.41) (-0.81) 
-0.0001 -0.0001 
(-0.40) (-0.31) 
-0 .0000 -0 .0000 
(-0.11) (-0.15) 
Milk and Nuts and 
Meat Eggs Vegetables Lentils Fruits 
0.0001 
(0.27) 
-0.0005 
(-1.57) 
0.0004 
(1.54) 
-0.0004 
(-1.38) 
-0.0004 
(-1.24) 
-0.0000 
(-0.14) 
-0.0014 
(-3.06) 
-0.0007 
(-1.42) 
0.0003 
(0.45) 
-0.0004 
(-1.14) 
0.0008 
(3.01) 
0.0011 
(3.77) 
-0.0000 
(-0.01) 
0.0001 
(0.33) 
-0.0008 
(-3.31) 
-0.0007 
(-2.93) 
-0.0014 
(-3.92) 
-0.0010 
( - 2 . 2 6 )  
-0.0005 
(-1.07) 
-0.0001 
(-0.19) 
-0.0005 
(-1.79) 
-0.0001 
(-0.33) 
0.0003 
(1.44) 
-0.0001 
(-0.45) 
0.0001 
(0.47) 
-0.0003 
(-1.29) 
-0.0002 
(-0.45) 
0.0007 
(1.71) 
0.0001 
(0.13) 
0.0003 
(1.06) 
0.0001 
(0.55) 
0.0002 
(0.72) 
0.0005 
(2.53) 
0.0004 
(1.73) 
0.0002 
(1.12) 
0.0002 
(1.09) 
0.0003 
(1.06) 
-0.0002 
(-0.48) 
0.0005 
(1.29) 
0.0005 
(1.86) 
•0.0000 
-0.06)  
0.0001 
-0.36) 
•0.0001 
-0.41) 
0.0001 
-0.55) 
0.0004 
-1.71) 
0.0001 
-0.36) 
0.0006 
-1.92) 
0.0005 
-1.37) 
0.0007 
-1.72) 
0.0002 
-0.83) 
Table 6.4. (continued) 
Independent Rice and 
Variables Grains Casava Fish 
Income x 
Children 
Income x 
Adults 
Age of Hh. 
Head 
Education 
of Hh. Head 
Education 
of Spouse 
Dummy (Hou­
sing Status) 
Dummy (Emp. 
in Agr.) 
Dummy (Self-
Emp. Agr.) 
Dummy (Self-
Emp. 0th.) 
-0.0004 
(-1.41) 
0.0009 
(0.36) 
0.0005 
(3.56) 
-0.0191 
(-6.04) 
-0.0209 
(-6.48) 
0.0032 
(0.96) 
0.0201 
(3.94) 
0.0083 
(2.02) 
-0.0001 
(-0.02) 
-0.0001 
(-1.58) 
-0.0001 
(-0.38) 
0.0000 
(1.60) 
-0.0005 
(-1.08) 
-0.0009 
(-1.78) 
-0.0001 
(-0.13) 
0.0026 
(3.10) 
0.0016 
(2.63) 
0.0004 
(1.02) 
0.0001 
(1.06) 
0.0023 
(2.30) 
-0.0001 
(-1.62) 
-0.0014 
(-1.20) 
-0.0011 
(-0.90) 
-0.0001 
(-0.05) 
0 .0062  
(3.21) 
0.0040 
(2.60) 
-0.0012 
(-1.30) 
Dummy -0.0072 
(Transfer) (-1.82) 
0.0003 
(0.42) 
0.0014 
(0.92) 
Milk and Nuts and 
Meat Eggs Vegetables Lentils Fruits 
0.0000 
(0.03) 
0.0085 
(5.90) 
-0 .0000 
(-0.23) 
0.0038 
(2.14) 
0.0023 
(1.25) 
0.0004 
(0.22) 
0.0021 
(0.76) 
0.0041 
(1.86) 
-0 .0000 
( -0.00)  
0.0010 
(0.48) 
0.0003 
(2.69) 
0.0054 
(4.68) 
0 .0000  
(0.42) 
0.0051 
(3.45) 
0 .0060  
(4.00) 
-0.0049 
(-3.17) 
-0.0037 
(-1.56) 
0.0004 
(0.21) 
0.0016 
(1.40) 
0.0048 
(2.62) 
0.0001 
(0.89) 
0.0000 
( 0 . 0 0 )  
-0 .0000 
( -0 .68)  
-0.0035 
(-2.57) 
-0.0029 
(-2.03) 
-0.0048 
(-3.25) 
0.0031 
(1.40) 
0.0022 
(1.24) 
0.0007 
(0.66) 
-0.0021 
(-1.19) 
-0 .0000 
( -0.00)  
-0.0010 
(-1.09) 
0.0000 
(0.05) 
-0.0034 
(-2.69) 
-0.0021 
(-1.64) 
-0.0004 
(-0.34) 
-0.0001 
(-0.04) 
-0.0018 
(-1.12) 
0.0025 
(2.66) 
0.0020 
(1.30) 
0.0000 
(0 .20)  
0.0009 
(0.97) 
0.0000 
(0.37) 
-0.0020 
(-1.63) 
0.0021 
(1.62) 
-0.0010 
(-0.73) 
-0.0005 
(-0.25) 
0.0071 
(4.44) 
-0.0004 
(-0.37) 
0.0008 
(0.52) 
Table 6.4. (continued) 
Independent Rice and 
Variables Grains Cassava Fish 
Dummy -0.0250 
(Childless (-4.75) 
Couple) 
Dummy 
(Single 
Person) 
Dummy 
(Single 
Parent) 
Dummy 
(Elderly) 
-0.0504 
(-6.81) 
-0.0234 
(-5.11) 
0.0006 
(0.11) 
-0.0021 
(-2.47) 
-0.0039 
(-3.18) 
0.0034 
(1.71) 
0.0029 
(1.02) 
-0.0014 -0.0007 
(-1.97) (-0.43) 
-0.0005 0.0011 
(-0.57) (0.50) 
Dummy 87 0.0046 -0.0020 -0.0053 
(1.38) (-3.60) (-4.52) 
Dummy 90 0.0022 -0.0008 -0.0013 
(0.60) (-1.27) (-1.05) 
n.e.'' -0.0098 -0.0472 
(-2.87) (-14.4) 
Adjusted R^ 0.5428 0.0784 0.1289 
Milk and Nuts and 
Meat Eggs Vegetables Lentils Fruits 
0.0006 
(0 .20)  
0.0038 
(0.98) 
0.0059 
(2.38) 
-0.0027 
(-0.88) 
-0 .0000 
( -0 .02)  
-0.0041 
(-2.18) 
0.0671 
-19.8) 
0.0021 
(0.88) 
0.0079 
(2.35) 
0.0061 
(2.89) 
-0.0020 
(-0.78) 
-0 .0088 
(-4.42) 
-0.0101 
(-5.52) 
-0 .0286  
(-7.92) 
-0.0009 
(-0.37) 
-0.0102 
( -2 .88 )  
-0.0007 
(-0.35) 
0.0008 
(0.32) 
-0.0064 
(-4.37) 
-0.0024 
(-1.54) 
-0.0404 
(-5.17) 
-0.0014 
(-0.69) 
-0.0025 
(-0.74) 
-0.0027 
(-1.53) 
-0.0011 
(-0.49) 
0.0014 
(0.95) 
0.0008 
(0.37) 
0 .0000  
(0 .00 )  
0.0009 
(0.47) 
-0.0012 
(-0.54) 
-0 .0062  
(-4.44) 
0.0023 0.0012 
(1.56) (0.83) 
-0.0438 -0.0391 
(-5.41) (-9.80) 
0.3117 0.1497 0.1601 0.0778 0.1529 
Table 6.4. (continued) 
Independent Proc. Food Alcohol and Tobacco and Goods and 
Variables Condiments and Drinks Beverages Betelnut Housing Services Clothing 
Intercept 0.2039 0 .1897 0.0405 0. 1034 0. 1223 -0. 2908 0. 0684 
(15.0) (6.71) (9.10) (6 .25) (4 .33) (-10.8) (6 .68) 
Rice and -0.0077 0 .0015 0.0004 -0. 0084 -0. 0260 0. 0124 -0. 0002 
Grains (-3.05) (0.41) (0.40) (-2 .85) (-3 .34) (1 .52) (-0 .07) 
Cassava -0.0005 -0 .0000 -0.0003 -0. 0005 0. 0054 0. 0054 -0. 0024 
(-1.16) (-0.05) (-1.27) (-1 .01) (2 .74) (2 .58) (-3 .23) 
Fish -0.0019 -0 .0027 -0.0001 0. 0008 0. 0037 0. 0032 0. 0012 
(-3.37) (-2.75) (-1.21) (1 .13) (2 .93) (2 .57) (2 .55) 
Meat -0.0031 -0 .0024 0.0005 0.0037 0. 0104 0.0093 -0. 0021 
(-2.50) (-1.31) (1.59) (2 .49) (3 .17) (2 .83) (-1 .61) 
Milk and -0.0015 0 -0024 0.0000 0. 0001 -0. 0009 0. 0035 0. 0001 
Eggs (-2.84) (2.47) (0.05) (0 .14) (-0 .79) (3 .26) (0 .24) 
Vegetables 0.0020 -0 .0033 -0.0002 0. 0034 -0. 0023 0. 0004 -0. 0048 
(1.89) (-2.18) (-0.51) (2 .75) (-0 .78) (0 .13) (-4 .03) 
Nuts and 0.0025 -0 .0011 0.0001 0. 0013 -0. 0061 -0. 0089 0. 0030 
Lentils (2.43) 0.79) (0.19) (1 .11) (-1 .97) (-2 .76) (2 .42) 
Fruits -0.0015 -0 .0007 0.0003 0. 0000 -0. 0027 0. 0023 -0. 0031 
(-1.80) (-0.55) (1.40) (0 .02) (-1 .24) (1 .08) (-3 .80) 
Table 6.4. (continued) 
Independent Proc. Food Alcohol and Tobacco and Goods and 
Variables Condiments and Drinks Beverages Betelnut Housing Services Clothing 
Condiments 0.0010 
(0.55) 
-0.0023 
(-1.20) 
-0.0005 
(-1.28) 
0.0019 
(1.24) 
0.0064 
(1.89) 
0.0009 
(0.26) 
-0.0046 
(-3.54) 
Proc. Food 
and Drinks 
-0.0023 
(-1.20) 
0.0075 
(1.60) 
-0.0000 
(-0.08) 
-0.0017 
(-0.73) 
0.0031 
(0.71) 
0.0179 
(4.30) 
0.0015 
(0.94) 
Alcohol and 
Beverages 
-0.0005 
(-1.28) 
-0.0000 
(-0.08) 
0.0023 
(3.36) 
-0.0004 
(-0.96) 
0.0021 
(0.71) 
-0.0024 
(-0.70) 
0.0002 
(0.12) 
Tobacco and 
Betelnut 
0.0019 
(1.24) 
-0.0017 
(-0.73) 
-0.0004 
(-0.96) 
0.0153 
(5.73) 
-0.0016 
(-0.16) 
0.0016 
(0.42) 
0.0008 
(0.54) 
Housing 0.0064 
(1.89) 
0.0031 
(0.71) 
0.0021 
(0.71) 
-0.0006 
(-0.16) 
-0.2430 
(-5.63) 
-0.0414 
(-1.19) 
-0.0973 
(-3.38) 
Goods and 
Services 
0.0009 
(0.26) 
0.0179 
(4.30) 
-0.0024 
(-0.70) 
0.0016 
(0.42) 
-0.0414 
(-1.19) 
0.0049 
(0.12) 
-0.0770 
(-3.46) 
Clothing -0.0046 
(-3.54) 
0.0015 
(0.94) 
0.0002 
(0.12) 
0.0008 
(0.54) 
-0.0973 
(-3.38) 
-0.0770 
(-3.46) 
-0.0759 
(-3.52) 
Income -0.0156 
(-7.83) 
0.0463 
(11.2) 
-0.0006 
(-1.77) 
-0.0022 
(-0.89) 
0.0091 
(2.30) 
0.0567 
(15.3) 
0.0023 
(1.66) 
Table 6.4. (continued) 
Independent Proc. Food Alcohol and Tobacco and Goods and 
Variables Condiments and Drinks Beverages Betelnut Housing Services Clothing 
Male 
(0-4) 
-0.0000 
(-0.14) 
Female 
(0-4) 
0.0001 
(0.36) 
Male 
(5-9) 
0.0002 
(0.69) 
Female 
(5-9) 
0.0003 
(0.87) 
Male 
(10-17) 
-0.0000 
(-0.03) 
Female 
(10-17) 
-0.0005 
(-1.63) 
Male 
(18-54) 
-0.0001 
(-0.21) 
Female 
(18-54) 
0.0014 
(2.54) 
Male 
(55+) 
0.0007 
(1.20) 
Female 
(55+) 
0.0011 
(2.61) 
-0.0004 
(-0.53) 
-0.0000 
(-0.14) 
-0.0004 
(-0.57) 
0.0000 
(0.07) 
0.0001 
(0.17) 
-0.0000 
(-0.15) 
0.0009 
(1.34) 
-0.0000 
(-0.26) 
-0.0007 
(-1.03) 
-0.0001 
(-0.94) 
-0.0016 
(-2.54) 
-0.0001 
(-0.97) 
0.0035 
(3.71) 
-0.0000 
(-0.19) 
-0.0028 
(-2.39) 
-0.0000 
(-0.16) 
0.0045 
(3.50) 
-0.0000 
(-0.40) 
-0.0016 
(-1.83) 
-0.0001 
(-0.66) 
-0.0007 
(-1.51) 
-0.0006 
(-0.80) 
-0.0002 
(-0.36) 
-0.0021 
(-2.90) 
-0.0010 
(-2.48) 
-0.0019 
(-2.96) 
-0.0002 
(-0.38) 
-0.0020 
(-3.18) 
-0.0013 
(-3.34) 
-0.0043 
(-6.74) 
-0.0011 
(-2.77) 
-0.0029 
(-4.68) 
0.0009 
(1.20) 
-0.0066 
(-7.19) 
-0.0012 
(-1.69) 
-0.0027 
(-2.36) 
0.0014 
(1.81) 
-0.0025 
(-1.98) 
-0.0012 
(-2.29) 
0.0002 
(0.18) 
-0.0036 
(-5.28) 
0.0001 
(0.51) 
-0.0026 
(-3.85) 
-0.0001 
(-0.31) 
-0.0031 
(-5.31) 
-0.0000 
(-0.02) 
-0.0022 
(-3.71) 
0.0003 
(1.21) 
0.0031 
(5.29) 
0.0002 
(0.71) 
0.0022 
(3.70) 
0.0007 
(3.17) 
-0.0010 
(-1.14) 
0.0011 
(3.38) 
0.0015 
(1.45) 
0.0009 
(2.27) 
-0.0007 
(-0.56) 
0.0001 
(0.19) 
-0.0005 
(-0.56) 
0.0002 
(0.62) 
Table 6.4. (continued) 
Independent Proc. Food Alcohol a 
Variables Condiments and Drinks Beverages 
Income x 
Children 
0.0005 
(3.05) 
-0.0006 
(-1.80) 
0.0000 
(0.56) 
Income x 
Adults 
0.0001 
(0.07) 
-0.0228 
(-7.88) 
0.0001 
(0.25) 
Age of Hh. 
Head 
0.0001 
(1.20) 
-0.0006 
(-3.33) 
0.0000 
(0.44) 
Education 
of Hh. Head 
-0.0019 
(-1.01) 
-0.0122 
(-3.19) 
-0.0000 
(-0.06) 
Education 
of Spouse 
-0.0021 
(-1.11) 
-0.0139 
(-3.59) 
0.0002 
(0.72) 
Dummy (Hou­
sing Status) 
-0.0023 
(-1.18) 
-0.0082 
(-2.02) 
-0.0002 
(-0.67) 
Dummy (Emp. 
in Agr) 
-0.0007 
(-0.24) 
-0.0078 
(-1.25) 
-0.0002 
(-0.37) 
Dummy (Self-
Emp. in Agr.) 
0.0005 
(0.21) 
-0.0157 
(-3.00) 
-0.0001 
(-0.17) 
Dummy (Self-
Emp. in 0th.) 
-0.0007 
(-0.46) 
0.0033 
(1.13) 
0.0000 
(0.04) 
Dummy 
(Transfer) 
0.0018 
(0.76) 
-0.0078 
(-1.63) 
0.0000 
(0.09) 
Tobacco and Goods and 
Betelnut Housing Services Clothing 
0.0000 
(0.20) 
-0.0016 
(-0.90) 
-0.0004 
(-4.26) 
-0.0030 
(-1.15) 
-0.0008 
(-0.30) 
-0.0010 
(-0.40) 
-0.0004 
(-0.10) 
-0.0127 
(-4.30) 
0.0040 
( 2 . 2 6 )  
0.0036 
(1.20) 
-0.0006 
(-1.88) 
-0.0101 
(-3.55) 
0.0009 
(5.46) 
0.0127 
(3.42) 
0.0119 
(3.14) 
0.0261 
(6.58) 
0.0020 
(0.33) 
-0.0015 
(-0.31) 
-0.0064 
(-2.24) 
-0.0021 
(-0.46) 
-0.0005 
(-1.61) 
-0.0016 
(-0.59) 
0.0002 
(1.41) 
0.0245 
(6.99) 
0.0143 
(4.00) 
-0.0072 
(-1.91) 
-0.0046 
(-0.82) 
-0.0069 
(-1.53) 
0.0006 
(0.21) 
0.0149 
(3.39) 
-0.0000 
(-0.33) 
-0.0014 
(-1.40) 
-0.0002 
(-3.64) 
-0.0009 
(-0.71) 
-0.0001 
(-0.05) 
-0.0029 
(-2.04) 
-0.0010 
(-0.45) 
0.0021 
(1.21) 
0.0020 
(1.97) 
-0.0011 
( -0 .68)  
Table 6.4. (continued) 
Independent Proc. Food Alcohol and Tobacco and Goods and 
Variables Condiments and Drinks Beverages Betelnut Housing Services Clothing 
Dummy 
(Childless 
Couple) 
0.0055 
(1.79) 
0.0047 
(0.74) 
-0.0006 
(-1.12) 
0.0119 
(3.10) 
-0.0041 
(-0.66) 
-0.0186 
(-3.21) 
-0.0010 
(-0.44) 
Dummy 
(Single 
Person) 
-0.0066 
(-1.29) 
0.0538 
(6.02) 
-0.0002 
(-0.25) 
0.0050 
(0.83) 
0.0292 
(3.38) 
0.0193 
(2.36) 
-0.0032 
(-1.04) 
Dummy 
(Single 
Parent) 
-0.0048 
(-1.79) 
0.0059 
(1.08) 
0.0001 
(0.20) 
0.0052 
(1.05) 
0.0113 
(2.10) 
0.0150 
(2.96) 
0.0016 
(0.84) 
Dummy 
(Elderly) 
-0.0027 
(-0.82) 
-0.0077 
(-1.14) 
-0.0000 
(-0.08) 
-0.0007 
(-0.16) 
-0.0117 
(-1.76) 
-0.0035 
(-0.56) 
0.0043 
(1.84) 
Dummy 87 -0.0085 
(-4.36) 
-0.0144 
(-3.65) 
-0.0006 
(-1.49) 
0.0008 
(0.33) 
-0.0069 
(-1.70) 
0.0062 
(1.59) 
0.0035 
(2.27) 
Dummy 90 -0.0044 
(-2.15) 
-0.0312 
(-7.84) 
-0.0007 
(-1.59) 
0.0038 
(1.41) 
0.0060 
(1.36) 
0.0158 
(3.64) 
0.0097 
(5.93) 
X -0.0714 
(-3.68) 
-0.0424 
(-2.76) 
-0.0432 
(-12.7) 
-0.0847 
(-7.55) 
n.e. n.e. n.e. 
Adjusted 0.1129 0.1385 0.0700 0.1277 0.1894 0.3653 0.0577 
* The numbers in parenthesis are asymptotic t-ratios. 
'' n.e. = not estimated. 
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The income coefficient, jSj, measures the effect of an 
increase in household income on the budget share of the i**" 
commodity/expenditure group. Its value is negative for 
necessary or inferior commodities and positive for luxury 
commodities. The results of the AIDS model with household 
characteristics (Table 6.4) indicate that processed food and 
drinks, goods and services, and clothing were luxuries. On 
the other hand, housing and all other food groups were 
necessities. With the exception of processed food and drinks, 
these results seem to follow Engel's (1895) law of 
consumption, where an increase in income, holding prices 
constant, results in the reduction in a percentage of 
consumption devoted to food. 
Other important results shown in Tables 6.3 and 6.4 are 
the effects of household characteristics on the adjusted R^s of 
the household demand system. The results indicate that the 
adjusted R^s for all groups of expenditures in the AIDS model 
that included household characteristics was higher than that 
of the AIDS model that did not include household 
characteristics, indicating that the AIDS model with household 
characteristics is the better fit model. These results are 
consistent with earlier results. 
The results also indicate that the estimated parameters 
of the AIDS model that included household characteristics were 
significantly different from those of the AIDS model that did 
not include household characteristics. One example was the 
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estimated parameter of own price for rice and grains. 
Originally (with the AIDS model without household 
characteristics), the estimated parameter for rice and grains 
was 0.0148 and was not statistically significant (the 
asymptotic t-value is less than 1.96 at the 5 percent level). 
After household characteristics were incorporated in the AIDS 
model, however, the estimated parameter became 0.0571 and was 
statistically significant (the asymptotic t-value is greater 
than 1.96 at the 5 percent level). This result implies that 
the budget share for rice and grains was significantly 
affected by household characteristics. 
The Estimated Parameters of Household Characteristics 
The magnitude of the effect of household characteristics 
on household budget shares can also be seen from Table 6.4. A 
change in household characteristics, with total household 
incomes and prices of commodities held constant, causes a 
reallocation of household demands, which is reflected in the 
changes of average budget shares. The impact of household 
characteristics on household consumption behavior can be 
summarized as follows. 
Household size and composition The coefficients of 
household size at all age-sex groups were positive and 
significant for the consumption of rice and grains. This 
result implies that the greater the household size in each 
age-sex group, the greater the household consumption of rice 
and grains. The effects of household size for each age-sex 
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group, however, were quite different. The results indicate 
that, until the age of 54, the greater the age of the 
household member the higher the marginal household budget 
share for rice and grains. One important finding from this 
study is that consumption of rice and grains by adults did not 
follow the proposition of adult equivalence scales as 
indicated by Stone (1953). This study shows that the effect 
of the elderly male and female (age 55 and above) on the 
consumption of rice and grains was about the same as that of 
male/female infants (age 0-4) and lower than that of any other 
age-sex group. 
In contrast to rice and grain consumption, this study 
shows that the coefficients of household size in all age-sex 
groups negatively affected the budget share on housing. With 
the exception of male infants (age 0-4) and elderly females 
(age 55 and above), all the coefficients were significant. 
These results are reasonable because most of the items in 
housing budget share are typically categorized in the form of 
shared goods. One example of a housing budget share that 
characterizes shared goods is the expenditure on electricity. 
The effect of an additional household member on the housing 
budget share may be negative because the expenditure on 
electricity will stay relatively the same, even with an 
increase in household size. In other words, the expenditure 
for housing will stay relatively the same but the expenditure 
for other groups (such as for rice) may increase. As a 
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result, there was a shift in budget share toward rice 
consumption and away from housing consumption. 
The other important effect of household size and 
composition was on the budget shares for milk and eggs and 
goods and services. The results show that the coefficients of 
male and female infants (age 0 to 4) on the budget share on 
milk and eggs were positive and significant. On the other 
hand, the coefficients of male and female adolescent children 
(age 10 to 17) and male and female adults (age 18 to 54) on 
the budget share on milk and eggs were negative and 
significant. These results are reasonable because milk and 
eggs, particularly milk, is a typical commodity group consumed 
mainly by young children. 
For the budget share on goods and services, the 
coefficients of male and female infants (age 0-4) and male and 
female young children (age 5-9) were negative and significant. 
On the other hand, the coefficients of male and female 
adolescents (age 10-17) on the consumption of goods and 
services were positive and significant. These results are 
also reasonable because, unlike households with male and 
female adolescents, households with infants and young children 
are less likely to have expenditures on education, personal 
care, cosmetics, transportation, entertainment, cinema, and 
other goods and services. 
Age of the household head The coefficients of the age 
of household head were positive and significant for the 
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consumption of rice and grains and housing but negative and 
significant for the consumption of processed food and drinks, 
tobacco and betelnut, and clothing. The smaller spending on 
tobacco and betelnut by households with older household head 
might be related to health concerns, where the older 
households head might be more concerned with health risks. 
The larger spending on rice and grains and housing and the 
lower spending on processed food and drinks and clothing might 
be related to the situation that households with older heads 
stayed home more and more frequently ate more at home. 
Education level of the household head The coefficients 
of education level of the household head were positive and 
significant for the consumption of meat, milk and eggs, 
housing, and goods and services, but negative and significant 
for the consumption of rice and grains, vegetables, nuts and 
lentils, and processed food and drinks. These results imply 
that the more highly educated the household head, the more 
likely the household is to spend more on food that ccr-tains 
animal protein and on nonfood consumption. 
Education level of the spouse The coefficients of the 
education level of the spouse were positive and significant 
for the consumption of meat, milk and eggs, housing, and goods 
and services; and negative and significant for the consumption 
of rice and grains and vegetables. These results indicated 
that the impact of education level on household consumption 
was quite similar for husbands and wives. 
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The interaction terms between income and household size 
The coefficients of the interaction terms between total number 
of children and income were positive and significant for the 
consumption of milk and eggs and condiments. For the 
interaction term between total number of adults and income, 
the coefficients were positive for the consumption of fish, 
meat, and milk and eggs but negative for the budget shares on 
processed food and drinks and housing. These results indicate 
that the interaction term between income and household size 
mainly affected food consumption. Interestingly, these results 
also indicate that the higher the income and the higher the 
number of adults in the households, the more likely the 
households were to consume foods prepared at home, and these 
foods contained more protein. 
Housing status The coefficient estimates of the dummy 
variable for housing status were positive and significant for 
housing consumption. This result indicates that homeowners 
spent more on housing than did renters. This is probably 
because homeowners needed to spend more on some types of 
housing expenditures such as household equipment and house 
repairs than did renters. 
Main source of income The coefficients of the dummy 
variable for households that have their main income from 
employed in the agricultural sector were positive and 
significant for the budget shares on rice and grains, cassava, 
and fish. Similarly, the coefficients of the dummy variable 
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for households whose main incomes were from self-employment in 
the agricultural sector were also positive and significant for 
the budget shares on rice and grains, cassava, and fish. 
These results indicate that households whose main incomes are 
from the agricultural sector spent more on food consumption. 
For households whose main income was from self-employment in 
other sectors, the coefficients of dummy variable were 
positive and significant for the budget shares on nuts and 
lentils and tobacco and betelnut but negative and significant 
for housing budget share. Finally, for households whose main 
income was from transfer payments, the coefficients of dummy 
variable were positive and significant for the budget shares 
on milk and eggs and goods and services. 
These results are not fully consistent with the 
hypothesis specified earlier. While the results for the dummy 
variables representing main source of income from the 
agricultural sector (employed or self-employed) were 
consistent with the hypothesis, the dummy variables 
representing main source of income from self-employment in 
other sectors and from transfer payments were not. 
Types of households The coefficients of the dummy 
variable for childless couples were negative and significant 
for the budget shares on rice and grains, cassava, and goods 
and services. The coefficients of the dummy variable for 
single-person households were positive and significant for the 
budget shares on milk and eggs, processed food and drinks. 
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housing, and goods and services but negative and significant 
for the budget shares on rice and grains, cassava, and 
vegetables. For single-parent households, the coefficients of 
the dummy variable were positive and significant for the 
budget share on meat, milk and eggs, housing, and goods and 
services but negative and significant for the budget share on 
rice and grains and cassava. The signs of the coefficients 
imply that childless couples, single-persons, and single-
parent households spent more on processed food and drinks than 
did other households. These results probably reflect the 
proposition that these types of households spend more time in 
market work and as a result they may spend more on convenience 
foods (processed food and drinks). 
Elderly households The coefficients of the dummy 
variable for elderly households were not significant for any 
group of budget share. These results indicate that the 
consumption behaviors of elderly and nonelderly households did 
not significantly differ. However (looking at the sign of the 
coefficients), the majority of the budget shares for elderly 
households were less than those of the nonelderly households. 
These results may be related to the condition that elderly 
households have smaller household size than do nonelderly 
households. The other reason may be because the borderline 
age for the elderly (age 55 and above) is too low. 
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The Estimated Parameters for Sample Selection Terms and 
Time Dummies 
The results (Table 6.4) indicate that the existence of the 
zero expenditure problem is crucial for the estimation of 
consumer demand systems. Specifically, the results indicate 
that all the estimated parameters of sample selection terms 
for expenditure groups with participation rates of less than 
99 percent were highly significant. 
The results also indicate that using time dummies in the 
estimation of consumer demand is important. Table 6.4 shows 
that the time dummy variable for 1987 was significant in the 
estimation of budget share on cassava, fish, milk and eggs, 
fruits, condiments, processed food and drinks, and clothing. 
For 1990, the time dummy variable was significant for meat, 
milk and eggs, condiments, processed food and drinks, goods 
and services, and clothing. One important finding from the 
time dummy variable was that the time dummy variables for rice 
and grains (main staple in Indonesia) were not significant. 
These results indicate that consumption patterns of the 
household on rice and grains stayed relatively the same over 
the years. 
Elasticities of Prices, Income, and 
Household Characteristics 
Own-price Elasticities 
Based on the estimated parameters in Table 6.3 and Table 
6.4, the own-price elasticities were calculated by using 
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Equation (4.14), and the results were presented in Table 6.5. 
The own-price elasticity measures the responsiveness of a 
particular budget share of a commodity group to a change in 
its own price, holding other variables constant. A budget 
share that has an own-price elasticity (in absolute value) 
greater than one is said to be price elastic. On the other 
hand, a budget share that has an own-price elasticity (in 
absolute value) of less than one is said to be inelastic. If 
the own-price elasticity is equal to one, the budget share is 
said to be unitary price elastic. 
The results show that all the own-price elasticities from 
the AIDS model without household characteristics were quite 
different compared to the own-price elasticities from the AIDS 
model with household characteristics. In general, the own-
price elasticities for the AIDS model with household 
characteristics were smaller than those of the AIDS model 
without household characteristics. The most notable 
differences can be seen in the budget share for goods and 
services, where the own-price elasticity derived from the AIDS 
model without household characteristics was quite elastic (-
1.3416) but the own-price elasticity derived from the AIDS 
model with household characteristics was about unitary price 
elastic (-1.0066). These results imply that the use of own-
price elasticities derived from the AIDS model without 
household characteristics may provide less than good 
information for setting the policies related to the well being 
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Table 6.5. Own-price elasticities of the AI''^ with and 
without household characteristics 
AIDS Model without AIDS Model with 
Household Household 
Budget Shares Characteristics Characteristics 
Rice and grains -0.8615 -0.6040 
Cassava -0.7617 -0.7464 
Fish -0.5689 -0.5575 
Meat -0.3587 -0.2909 
Milk and eggs -0.6424 -0.7321 
Vegetables -0.7547 -0.7384 
Nuts and lentils -0.7578 -0.7305 
Fruits -0.3872 -0.3488 
Condiments -0.9786 -0.9741 
Processed food and drinks -0.9002 -0.9464 
Alcohol and beverages 1.5960 1.6305 
Tobacco and betelnut -0.7015 -0.6783 
Housing -2.2577 -2.2756 
Goods and services -1.3416 -1.0066 
Clothing -2.6723 -2.5251 
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of the households and the production, consumption, and 
distribution of goods and services. 
In consumer demand theory, it is expected that all own-
price elasticities will be negative for all goods except 
giffen goods. In theory, the case of giffen goods occurs if 
the positive income effect is strong enough to outweigh the 
negative substitution effect. The results show that the own-
price elasticities for all budget shares except the alcohol 
and beverages group were negative. The positive own-price 
elasticity for the alcohol and beverages group implies that 
alcohol and beverages were so-called giffen goods. This 
result, however, was not statistically consistent because the 
sample for this expenditure group was quite small (2.7 percent 
of the total sample reported that they consumed alcohol and 
beverages). This small sample, combined with the loss of 
degrees of freedom in the estimation, might result in 
inconsistent estimation. 
Other important results, shown by Table 6.5, are the own-
price elasticities of housing and clothing. The own-price 
elasticities for these two commodity groups appear to be very 
elastic and much higher than those of other commodity groups. 
These results indicate that the budget shares for housing and 
clothing was very sensitive to the increase in its own price. 
Cross-price Elasticities 
One advantage of demand systems over other techniques of 
estimating consumption behavior is that it is possible to 
110 
derive cross-price elasticities between two commodities. The 
analysis of cross-price elasticities, of course, is very 
important in policy formulations because, by knowing cross-
price elasticities, policymakers can anticipate the impact of 
policies made for one type of commodity on other commodities. 
Based on the estimated parameters in Table 6.4, the 
cross-price elasticities were calculated by using Equation 
(4.15), and the results are presented in Table 6.6. If the 
sign of the cross-price elasticity between two commodities is 
positive, the two commodities are said to be substitutable. 
On the other hand, if the sign is negative, then the two goods 
are said to be complementary. The results in Table 6.6 
indicate that the signs were mixed. However, most of the 
elasticities were inelastic. Some interesting results were 
obtained: 
-Of all the cross-price elasticities, only two were elastic; 
(1) the effect of the price of housing on the clothing budget 
share and (2) the effect of the price of goods and services 
on the clothing budget share. The results indicate that a 1 
percent increase in the price index of housing, holding other 
prices constant, resulted in a 1.94 percent decrease in the 
clothing budget share. Similarly, a one percent increase in 
the price index of goods and services, holding other prices 
constant, resulted in a 1.54 percent decrease in clothing 
consumption. 
-Fish and meat were substitutable goods. This result is 
Table 6.6. Price elasticities of the 
Prices of 
Rice and Grains 
Cassava 
Fish 
Meat 
Milk and Eggs 
Vegetables 
Nuts and Lentils 
Fruits 
Condiments 
P. Food and Drinks 
Alcohol and Bev. 
Tobacco and Bet. 
Housing 
Goods and Services 
Clothing 
Rice and 
Grains Cassava 
-0 .6040 -0. 7371 
-0. 0292 -0. 7464 
-0. 0329 -0. 0822 
0. 0714 -0. 0193 
-0, .0028 0. 0292 
-0. ,1377 -0. 0537 
-0 .0249 0. 1511 
-0. 0450 -0. 0156 
0. 0013 -0. 0462 
0 .0421 0. 0147 
0 .0023 -0. 0375 
-0 .0241 -0 .0560 
-0. 0559 0. 7601 
0. 1121 0. 7337 
0. 0218 -0. 3062 
model with household characteristics 
Milk and Vege- Nuts and 
Fish Meat Eggs tables Lentils 
-0.2841 0. 4802 -0. 0419 -0. 4762 -0. 1744 
-0.0265 -0. 0027 0. 0082 -0. 0074 0. 0300 
-0.5575 0. 0241 0. 0081 -0. 0363 -0. 0445 
0.0220 -0. 2909 -0. 0019 -0. 0494 0. 0388 
0.0098 0. 0054 -0. 7321 0. 0010 -0. 0153 
-0.0845 -0. 0799 -0. 0093 -0. 7384 0. 0015 
-0.0662 0. 0666 -0. 0137 0. 0021 -0. 7305 
0.0206 0. 0373 0. 0417 -0. 0094 -0. 0189 
-0.0519 -0. 0552 -0. 0215 0. 0522 0. 0828 
-0.0913 -0. 0412 0. 1071 -0. 0412 -0. 0161 
-0.0061 0. 0197 0. 0005 -0. 0027 0. 0019 
0.0489 0. 1564 0. 0186 0. 0662 0. 0420 
0.2197 0. 4731 0. 0303 -0. 0036 -0. 1300 
0.1653 0. 3838 0. 1525 0. 0254 -0. 2217 
0.0673 -0. 0435 0. 0196 -0. 0720 0. 0876 
Table 6.6. (continued) 
Condi- P. Food Alcohol Tobacco Goods 
Prices Fruits ments and Drink and Bev. and Bet. Housing andSer. Clothing 
Rice and Grains -0.3687 -0 .0510 -0, .0936 0. 5363 -0. 1668 -0. 1285 -0. 0544 -0. 0127 
Cassava -0.0056 -0. 0044 -0. 0051 -0. 3216 -0. 0105 0. 0291 0. 0483 -0. 0487 
Fish 0.0124 -0. 0161 -0. 0500 -0. 1523 0. 0175 0. 0209 0. 0092 0. 0228 
Meat 0.0253 -0. 0281 -0. 0495 0. 6420 0. 0778 0. 0562 0. 0680 -0. 0422 
Milk and Eggs 0.0380 -0 .0112 0. ,0143 0. 0279 0. 0033 -0, 0034 0. 0073 0. 0006 
Vegetables -0.0261 0. ,0305 -0. 0799 -0. 1464 0. 0727 -0. 0095 -0. 0546 -0. 0981 
Nuts and -0.0289 0. 0325 -0. 0375 0. 1017 0. 0284 -0. 0302 -0. 1298 0. 0575 
Fruits -0.3488 -0. 0116 -0. 0261 0. 3691 0. 0016 -0. 0128 -0. 0033 -0. 0633 
Condiments -0.0477 -0. 9741 -0. 0896 -0. 4457 0. 0436 0. 0384 -0. 0862 -0. 0966 
P. Food and Drink -0.0188 -0. 0118 -0. 9464 0. 0150 -0. 0322 0. 0201 0. 1103 0. 0264 
Alcohol and Bev. 0.0114 -0 .0046 -0 .0010 1. 6305 -0. 0078 0. 0113 -0. 0255 0. 0038 
Tobacco and Bet. 0.0050 0 .0276 -0. ,0524 -0. ,3924 -0. ,6783 -0. 0009 -0. 0317 0. 0135 
Housing -0.0811 0. 0980 -0. 0752 2. 5503 -0. 0040 -2. 2756 -0. 6171 -1. 9427 
Goods and Serv. 0.0940 0, .0252 0. 1796 -2. 6337 0. 0371 -0. 2144 -1. 0066 -1. 5351 
Clothing -0.1102 -0. 0404 -0. 0110 0. 2571 0. 0188 -0. 5120 -0. 8455 -2. 5251 
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reasonable because both fish and meat produce a similar type 
of protein. The results indicate that an increase in the 
price of either of these two commodity groups resulted in an 
increase in the consumption of the other commodity group. 
-The other substitutable commodities were milk and eggs 
and fish; milk and eggs and vegetables; meat and rice and 
grains; nuts and lentils and cassava; milk and eggs and 
cassava; meat and nuts and lentils; fruits and fish; meat and 
fruits; fruits and milk and eggs; condiments and vegetables; 
condiments and nuts and lentil; processed food and drinks and 
milk and eggs; housing and cassava; housing and fish; housing 
and meat; fish and goods and services; fish and clothing; and 
clothing and nuts and lentils. 
Income Elasticities 
Based on the estimated parameters in Tables 6.3 and 6.4, 
the income elasticities were also calculated by using Equation 
(4.16), and the results are presented in Table 6.7. 
The effect of household characteristics on income 
elasticities can be seen from the comparison of the income 
elasticities derived from the AIDS model without household 
characteristics and from the AIDS model with household 
characteristics. The results, in general, show that the 
majority of income elasticities derived from the AIDS model 
without household characteristics were higher than those from 
the AIDS model with household characteristics. 
Based on the results of the AIDS model with household 
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Table 6.7. Income elasticities of the AIDS model with and 
without household characteristics 
AIDS Model without AIDS Model with 
Household Household 
Budget Shares Characteristics Characteristics 
Rice and grains 0.6857 0.5443 
Cassava 0.7324 0.7498 
Fish 0.7513 0.6887 
Meat 0.8212 0.4273 
Milk and eggs 0.8555 0.6769 
Vegetables 0.8113 0.8091 
Nuts and lentils 0.8213 0.8354 
Fruits 0.9561 0.9096 
Condiments 0.8670 0.8369 
Processed food and drinks 0.9683 1.6183 
Alcohol and beverages 0.4791 0.2718 
Tobacco and betelnut 0.8259 0.9549 
Housing 0.8991 0.9520 
Goods and services 1.6667 1.5859 
Clothing 1.0543 1.0463 
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characteristics, the income elasticities for processed food 
and drinks, goods and services, and clothing were positively 
elastic, implying that these groups were luxuries. On the 
other hand, the income elasticities for all other food groups 
were positively inelastic, implying that these budget shares 
were necessities. Of all the income elasticities, the alcohol 
and beverages group was the least responsive to income change, 
implying that alcohol and beverages was the most inferior 
group to household consumption. 
Elasticities of Household Characteristics 
The elasticities of household characteristics were 
computed from Table 6.4 by using Equation (4.17). The results 
for selected household characteristics are presented in Table 
6.8. The results can be identified as follows: 
-The elasticities of each of the household characteristics 
specified in the model were inelastic for all commodity 
groups. However, the sign of the elasticity for each 
household characteristic was not always similar and the 
elasticity of each household characteristic was not always 
statistically significant for the same commodity group. The 
positive and negative signs in the elasticity of certain 
household characteristics implies that the responsiveness of 
a certain commodity group to a one-unit increase in a certain 
household characteristic, holding other variables constant, 
were positive and negative, respectively. 
-The elasticities of all household sizes by age-sex groups 
Table 6.8. Elasticities of household characteristics 
Household Rice and Milk and Vege- Nuts and 
Characteristics Grains Cassava Fish Meat Eggs tables Lentils 
Male (0-4) 0. 0143 0. 0165 -0. 0138 0. 0030 0. 0291 -0. 0080 0. 0035 
Female (0-4) 0. 0187 0. 0112 -0. 0058 -0. 0179 0. 0362 -0. 0014 0. 0045 
Male (5-9) 0. 0256 0. 0020 0. 0090 0. 0155 -0. 0001 0. 0057 0. 0140 
Female (5-9) 0. 0243 0. 0038 -0. 0029 -0. 0141 0. 0028 -0. 0018 0. 0097 
Male (10-17) 0. 0368 0. 0218 -0. 0041 -0. 0126 -0. 0283 0. 0019 0. 0062 
Female (10-17) 0. 0327 0. 0099 -0. 0047 -0. 0014 -0. 0247 -0. 0051 0. 0061 
Male (18-54) 0. 0431 -0. 0317 -0. 0114 -0. 0469 -0. 0490 -0. 0026 0. 0086 
Female (18-54) " 0. 0382 0. 0089 -0. 0127 -0. 0257 -0. 0344 0. 0124 -0. 0049 
Male (55+) 0. 0209 -0. 0088 -0. 0053 0. 0092 -0. 0179 0. 0010 0. 0145 
Female (55+) 0. 0158 -0. 0016 -0. 0018 -0. 0157 -0. 0022 0. 0057 0. 0140 
Income x Children -0, .0021 -0. ,0089 0. 0046 0. 0002 0. 0114 0. 0018 -0. 0000 
Income x Adults 0. 0047 -0. 0191 0. 0961 0. 2981 0. 1835 -0. 0000 -0. 0276 
Age of Hh. Head 0. 0028 0. 0048 -0. 0038 -0. 0006 0. 0009 -0. 0007 0. 0001 
Educ. of Hh. Head -0. 1046 -0. 0692 -0. 0620 0. 1328 0. 1757 -0. 0601 -0. 0892 
Education of Spouse -0, .1145 -0. 1177 -0. 0475 0. 0799 0. 2059 -0. 0486 -0. 0554 
Table 6.8. (continued) 
Household Condi- P. Food Alcohol Tobacco Goods and 
Characteristics Fruits ments and Drink andBev. and Bet. Housing Service Clothing 
Male (0-4) -0. 0005 -0. 0005 -0. 0052 -0. 0106 -0. 0140 -0. 0030 -0. 0368 0. 0026 
Female (0-4) -0. 0032 0. 0013 -0. 0055 0. 0048 -0. 0033 -0. 0109 -0. 0266 0. 0015 
Male (5-9) -0. 0031 0. 0022 0. 0015 -0. 0097 -0. 0204 -0. 0098 -0. 0323 -0. 0001 
Female (5-9) -0. 0043 0. 0029 0. 0117 -0. 0173 -0. 0031 -0. 0107 -0. 0229 0. 0054 
Male (10-17) -0. 0133 -0. 0001 -0. 0089 -0. 0612 -0. 0271 -0. 0225 0. 0325 0. 0031 
Female (10-17) -0. 0028 -0. ,0054 -0. ,0219 -0, ,0627 -0. ,0225 -0. ,0156 0. 0226 0. 0141 
Male (18-54) -0. 0221 -0. 0011 0. 0467 -0. 0183 0. 0195 -0. 0351 -0. 0102 0. 0221 
Female (18-54) -0. ,0190 0. 0150 -0. ,0369 -0. ,0186 -0. ,0249 -0. ,0141 0. 0159 0. 0181 
Male (55+) -0. 0264 0. 0079 0. 0596 -0. 0509 0. 0300 -0. 0130 -0. 0068 0. 0016 
Female (55+) -0. 0087 0. 0116 -0. 0214 -0. 0582 -0. 0252 0. 0008 -0. 0047 0. 0038 
Income x Children 0. 0008 0. ,0050 -0. ,0078 0. 0184 0. 0008 -0. 0031 -0. 0049 -0. 0007 
Income x Adults 0. 0343 0. 0010 -0. 3048 0. 0751 -0. 0332 -0. 0536 -0. 0163 -0. 0284 
Age of Hh. Head 0. 0008 0. 0011 -0. 0078 0. 0080 -0. 0093 0. 0049 0. 0023 -0. 0044 
Educ. of Hh. Head -0. ,0752 -0. 0196 -0. 1623 -0. ,0242 -0. ,0626 0. 0672 0. 2533 -0. 0188 
Education of Spouse 0 .0760 -0 .0219 -0 .1861 0 .2827 -0 .0166 0. ,0629 0. 1476 0. 0013 
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were positive for rice and grains. On the other hand, the 
elasticities were negative for housing. These results are 
reasonable because rice and grains are not a shared good and 
housing consumption consists of some goods that could be 
shared by additional household members at no additional cost. 
For example, the living room could be shared along with the 
light for this room. 
-Of all elasticities of household size by age-sex group, the 
highest significant elasticity was the elasticity of 
elderly males on the budget share of processed food and 
drinks, which was 0.0596. This figure implies that the 
addition of one elderly male in the household, holding all 
other variables constant, resulted in a 0.06 percent increase 
in the budget share of processed food and drinks. 
-The elasticities of the age of the household head were 
positive and significant for rice and grains and housing but 
negative and significant for processed food and drinks, 
tobacco and betelnut, and clothing. The highest 
elasticity, -0.0093, was for the budget share of tobacco and 
betelnut. 
-The elasticities of the education level of the household head 
were positive and significant for meat, milk and eggs, 
housing, and goods and services but negative and significant 
for rice and grains, vegetables, nuts and lentils, and 
processed food and drinks. The highest elasticity, 0.2533, 
was for goods and services. 
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-The elasticities of the education level of the spouse were 
positive and significant for milk and eggs, housing, and 
goods and services but negative and significant for rice and 
grains and processed food and drinks. The highest elasticity 
was for milk and eggs; that was 0.2059. 
-The elasticities of interaction terms between income and 
total number of children were positive and significant for 
milk and eggs and condiments. For the interaction terms 
between income and total number of adults, the elasticities 
were positive and significant for fish, meat, and milk and 
eggs but negative and significant for processed food and 
drinks and housing. Of all the interaction terms between 
income and household size, the elasticity of interaction terra 
between incorae and total number of adults for meat was the 
highest, at 0.2981. 
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CHAPTER VII. CONCLUSION 
Summary 
The main purpose of this study is to estimate a complete, 
theoretically plausible system of household expenditures to 
investigate the impact of household characteristics on 
household expenditures in the province of Central Java, 
Indonesia. The data used are the household budget data of 
urban households observed in the 1984, 1987, and 1990 National 
Household Socioeconomic Survey (SUSENAS). 
Extending the AIDS model with household characteristics, 
the household demand system estimated in this study is 
comprised of sixteen commodity groups; (1) rice and grains, 
(2) cassava, (3) fish, (4) meat, (5) milk and eggs, (6) 
vegetables, (7) nuts and lentils, (8) fruits, (9) condiments, 
(10) processed food and drinks, (11) alcohol and beverages, 
(12) tobacco and betelnut, (13) housing, (14) goods and 
services, (15) clothing, and (16) other nonfood. In the 
process of obtaining the estimates of parameters, two AIDS 
models that incorporate household characteristics into the 
household expenditures were used: an AIDS model that 
incorporated only household size by age-sex composition and an 
AIDS model that incorporated not only household size by age-
sex composition but also other household characteristics. 
Based on the literature review of consumer demand/expenditure 
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studies and the information available in the SUSENAS, the 
household characteristics used in this study included 
household size by age-sex composition, age and education level 
of the household head, education level of the spouse, housing 
status, main source of income, and type of household. Using 
Barten's demographic scaling method in the incorporation of 
household characteristics, the results show that household 
characteristics were important factors in determining 
household consumption behavior. 
Major Findings 
This study found that the joint effects of household size 
by age-sex composition, the age and education level of the 
household head, the education level of the spouse, housing 
status, main source of income, and type of household were 
highly significant in predicting household demand systems in 
the province of Central Java, Indonesia. The study also found 
that, using household budget data, the AIDS model that 
incorporated household characteristics satisfied the 
assumptions of consumer demand theory. 
Individually, each type of household characteristic was 
found to affect certain types of commodity groups. Some 
important findings can be identified; 
-Within the sixteen commodity groups developed in this study, 
budget shares on housing and on rice and grains appeared to 
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be the two largest for households. Interestingly, the 
results of this study indicate that the impacts of household 
size in all age-sex groups for these two budget shares were 
shown to be in the opposite direction. Whereas the impacts 
of household size in all age-sex groups were positive and 
significant for the budget share of rice and grains, their 
impacts were negative and significant for housing budget 
share. These findings suggested that the addition of 
household size resulted in a shift in budget share toward 
rice and grains and away from housing in all age-sex groups. 
This was consistent with the hypothesis mentioned earlier in 
Chapter IV, where an increase in household size in any age-
sex group resulted in an increase in the consumption of 
nonshared goods and a decrease in the consumption of shared 
goods. 
-The coefficient estimates of the age of the household head 
were positive and significant for the consumption of rice and 
housing but negative and significant for the consumption of 
processed food and drinks, tobacco and betelnut, and 
clothing. These findings suggest that the higher the age 
of the household head, the more likely the household was to 
consume food prepared at home and the less likely to consume 
processed food and drinks and tobacco and betelnut. 
-The coefficient estimates of education level of the household 
head were positive for meat, milk and eggs, housing, and 
goods and services and negative for all other groups. These 
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findings imply that the more educated the household head, 
the more likely the household was to consume foods with high 
protein. The results also indicate that the impact of the 
education level of the spouse was identical to that of the 
education level of the household head. 
-The findings also indicate that the impact of each 
household characteristic used in this study were inelastic 
for all budget shares. 
-The impact of dummy variables of other household 
characteristics indicate that; 
• homeowners spent significantly more on housing than did 
renters. 
• households whose main income was from the agricultural 
sector (either employed or self-employed) spent 
significantly more on rice and grains, cassava, and fish 
than did households whose main income was from being 
employed in another sector. 
. Childless couples, single persons, and single-parent 
households spent significantly more on processed food and 
drinks than did two-parent households. 
• The consumption behavior of elderly households was not 
statistically different from that of nonelderly 
households. However, the signs of the coefficient 
estimates for elderly households indicate that budget 
shares of elderly households were less than that of 
nonelderly households for all the expenditure groups 
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except rice and grains, fish, vegetables, and clothing. 
Implications for Policymakers 
This study shows that household characteristics are 
highly significant in the estimation of household consumption 
behavior. Compared with the AIDS model with household 
characteristics, this study shows that most of the estimated 
coefficients/elasticities derived from the AIDS model without 
household characteristics are overestimates, implying that the 
use of price and income elasticities derived from an AIDS 
model without household characteristics may provide less than 
good information for setting policies related to the well-
being of the family and the production, consumption, and 
distribution of goods and services. 
The results of this study also indicate that, besides the 
knowledge of the impacts of prices and income, the knowledge 
of the effects of household characteristics on certain 
consumption groups is quite important in evaluating household 
well-being and in formulating social and economic policies, 
such as food policies, housing policies, and price controls 
that affect household well-being. With this knowledge, 
policymakers can more effectively formulate the policies for 
the well-being of families. For example, using the estimated 
parameters of prices, income, and household characteristics 
such as household size by composition and education level of 
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the household head, the change In budget shares for food 
commodity groups from a change in policy can be converted to 
food quantities available for consumption. The converted food 
quantities can be used to determine the nutritional 
composition and availabilities and compared to recommended 
daily allowances, thus estimating the number of households 
with nutrient availabilities below recommended allowances and 
identifying such target families by household characteristics. 
Limitations and Implications for Further Research 
There are some limitations that should be pointed out 
before using the results of this study for future analysis. 
First, this study only considers urban households. It is also 
of interest to build the model of household consumption 
behavior for rural households. Unfortunately, with rural 
households, the information on the prices for nonfood 
consumption is not available. As a result, it is impossible 
to perform household demand analysis for rural households with 
these data. For future studies, the data collector, in this 
case the Central Bureau of Statistics of Indonesia, is 
expected to collect more information that can be used for a 
more complete analysis. 
Second, the data used in this study do not consider 
seasonality because the data are collected only in the month 
of February. The results may not reflect household 
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consumption behavior for other months. For future research, 
it is expected that the Central Bureau of Statistics of 
Indonesia may need to collect data for SUSENAS at least 
quarterly. With quarterly data, it is expected that impact of 
seasonality on household consumption behavior can be 
corrected. 
Third, this study only includes objective variables. 
Subjective variables, such as consumer perceptions of the 
economy and their expectations about their future financial 
status, could influence the consumer behavior of households 
and should be incorporated to better estimate the parameters. 
Finally, this study assumes that household expenditures 
are joint decisions on the part of all household members. If 
the data were available and theory were better formulated, it 
would be more realistic to identify the management processes 
within households. 
In conclusion, the results of this study should not be 
considered as a generalization for all households. However, 
even with their limitations, the results of this study are 
considered to be useful for policymakers. The study also 
contributes to the methodology for the estimation of household 
consumption behavior. 
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NOTES 
1. A household demand system is said "complete" when the 
demand for goods and services included in the system is 
exhausted within the system. 
2. A household demand system is said to be theoretically 
plausible if it can be derived through a utility-
maximization framework. 
3. This brief review mainly refers to Deaton and Muellbauer 
(1980b), Varian (1984), and Silberberg (1978). 
4. The Lagrangian function is an objective function that 
combines utility function and the budget constraint. It is 
used for optimization problems to solve for the optimum 
value of the quantity demanded for each commodity bundle. 
5. The LA-AIDS model has been used successfully by Anderson 
and Blundel (1983), Blanciforti and Green (1983), Deaton 
and Muellbauer (1980a), and Ray (1980). 
6. Goungetas and Johnson (1992) specify age-sex compositions 
in six groups; (1) infants (age 1-3), (2) children (age 
4-10), (3) male adolescents (age 11-18), (4) female 
adolescents (age 11-18), (5) male adults (age 19 and 
above), and (6) female adults (age 19 and above). 
7. Originally, the educational levels reported in the 
questionnaire were categorized into 10 categories: (1) no 
schooling, (2) some elementary school, (3) completed 
elementary school, (4) completed general-junior high 
school, (5) completed vocational-junior high school, (6) 
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completed general-senior high school, (7) completed 
vocational-senior high school, (8) completed two years 
college, (9) completed three years college, and (10) 
completed four years college and above. These categories 
were then recategorized into eight categories because the 
fourth and the fifth categories have the same number of 
years of education and the sixth and the seventh categories 
also have the same number of years of education. 
8. Chen and Chu (1980) classified household expenditures into 
17 budget items: (1) food, (2) alcoholic beverages and 
tobacco, (3) shelter, (4) household utilities, (5) 
household operations, (6) household furnishings and 
equipments, (7) clothing, (8) automobile purchase, (9) 
automobile operation, (10) other transportation, (11) 
medical care, (12) personal care service, (13) recreation, 
(14) education, (15) reading materials, (16) gifts and 
contributions, and (17) miscellaneous. 
9. A representative PSU household is the aggregate of 
households from a primary sampling unit, a group of sampled 
households that consists of about 10 households. 
10. The head of the household is defined as the person most 
responsible in the daily activities of the household. For 
the two-parent household, the head of household could be 
either the husband or the wife (Central Bureau of 
Statistics, 1984, 1987, 1990). 
11. One U.S. dollar = 2,200 rupiah. 
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APPENDIX A. DERIVATION OF ELASTICITY FORMULAS 
Multiplying both sides of (4.6) by (x/pj) yields 
qi = (x/Pi)[(ai* + Sj 7y log pj + j8i(log x/P) + Sj 5^ log dj] (Al) 
Taking the partial derivative of (Al) with respect to Pj: 
aqj/aPi = -(x/p^i) (a;* + 2j 7ij log pj + log x/P) 
+ (x/Pi) (7ij/Pi - ^ iWi/Pi) (A2) 
Multiplying both sides of (A2) by (Pi/qj) , the own-price 
elasticities for the i"* good are given by 
Cu = (aqj/apj) (Pi/qj) = -1 + 7y/Wi - 0^ (A3) 
Taking the partial derivative of (Al) with respect to Pj 
yields 
dqJdPi = (x/Pi) (7ij/Pj - /SiWjPj) (A4) 
Multiplying both sides of (A4) by (Pj/qj) , the j"" price 
elasticity of the i"* good is given by 
Cg = (3qi/3Pj) (Pj/qi) = (Pj/qi) (x/Pj) (7ij/Pj - /SjWjPj) 
= (7ij - /3iWj)/Wi (A5) 
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Taking the partial derivative of (Al) with respect to x 
yields 
bqjb-x. = (1/Pi)[(ai* + Sj Tylog Pj + log (x/P*) + 
Sj ijj dj ] + (x/Pi)/3i/x 
= (Wj + i8i)/Pi (A6) 
Multiplying both sides of (A6) by (x/q;) , the income 
elasticity for the i"* good is given by 
€« = (3qi/ax) (x/qj) = (W; + jSj)/Pi(x/qi) 
= (Wj + /3i)/Wi 
= 1 + jSj/Wj (A7) 
Taking the partial derivative of (Al) with respect to d^ 
yields 
aqi/adj = 0 + (x/Pi) (Vdj) (A8) 
Multiplying both sides of (A8) by dj/qj, the elasticity of 
household characteristic j for the i"* good is given by 
Sy = Oqi/adj) (dj/q;) = (X/Pi)  (Vdj)  (dj/qi) 
= (dj x)/Piqi 
= dj/W; (A9) 
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APPENDIX B. MONTHLY SHARE OF EXPENDITURES AND PARTICIPATION 
RATES FOR EACH EXPENDITURE GROUP 
Table B.1. Monthly share of expenditures* 
Expenditure Group 1984 1987 1990 All Years 
Rice and grains 0. 1723 0. 1876 0. 1897 0. 1827 
Cassava 0. 0090 0. 0073 0. 0065 0. 0076 
Fish 0. 0244 0. 0194 0. 0263 0. 0233 
Meat 0. 0260 0. 0322 0. 0271 0. 0284 
Milk and eggs 0. 0277 0. 0315 0. 0284 0. 0292 
Vegetables 0. 0622 0. 0568 0. 0569 0. 0588 
Nuts and lentils 0. 0369 0. 0375 0. 0384 0. 0376 
Fruits 0. 0249 0. 0248 0. 0327 0. 0272 
Condiments 0. 1018 0. 0905 0. 0932 0. 0954 
Pr. food and drinks 0. 0860 0. 0822 0. 0539 0. 0749 
Alcohol and beverages 0. 0014 0. 0008 0. 0003 0. 0009 
Tobacco and betelnut 0. 0489 0. 0476 0. 0471 0. 0479 
Housing 0. 1964 0. 1853 0. 1848 0. 1891 
Goods and services 0. 0896 0. 0959 0. 1063 0. 0968 
Clothing 0. 0456 0. 0508 0. 0553 0. 0503 
Other nonfood 0. 0469 0. 0498 0. 0531 0. 0497 
Source; SUSENAS 1984, 1987, and 1990 
* Period of observation is one week for food consumption and 
one year for nonfood consumption. 
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Table B.2. Participation rate for each expenditure group 
Expenditure Group 1984 1987 1990 All Years 
Rice and grains 97.7 99.9 97.8 99.1 
Cassava 64.9 67.3 56.9 63.3 
Fish 74.7 69.3 77.1 73.6 
Meat 48.2 52.7 48.6 49.8 
Milk and eggs 74.0 81.8 73.9 76.6 
Vegetables 95.8 99.3 99.1 98.0 
Nuts and lentils 89.9 97.1 96.9 94.4 
Fruits 76.8 85.7 84.5 82.1 
Condiments 97.8 98.6 98.3 98.2 
Processed food and 
drinks 
87.0 96.2 86.8 90.0 
Alcohol and beverages 3.8 2.7 1.4 2.7 
Tobacco and betelnut 72.5 70.7 69.4 71.0 
Housing 100.0 100.0 100.0 100.0 
Goods and services 98.9 99.5 99.5 99.3 
Clothing 99.2 99.6 99.6 99.4 
Other nonfood 96.2 99.0 98.7 97.9 
Source: SUSENAS 1984, 1987, and 1990. 
